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BPoeepcnhe cost of Managerial and secretarial time has 
continued to increase, ‘+ha importance of office automation 
meieinebeased productivity among the sffice staff has risen 
drastically. UnEOs tuna sly, as Whiteldon [Rees VT). peines 
out, the productivity growth in the Snited States has conti- 
muiabinyezetled £0 keep pace with that of other nations, like 
Japan which have shown higher gains for years. Pac 26 by 
productivity has realized some gains, thanks nainly to new 
computerized systems, however, Dee ee O ONL Sc avert ee ne 
comparison, has improved very little. The technology and 
equipment for major improvements in office productivity is 
available, however the g2ins are aot always being realized. 
Several bLeasSons are citei fcr this shortcoming including 
lack of managerial support for new office systems, fear on 
the part of office workers of being replaced by machines, 
and the initial capital outlay for naw systems. 

This problem is not limited to the private sector and is 
found in organizations both larg? and small. The Naval 


Postgraduate School is no different. At the present time 


[-- 
1 


thare are several differait word processing systems a 
Wameeeseand they all serv= to incre2s= productivity <9 
extent, however increased improvements are available. 
Situation is not ail bad however. Ac (crgdneezs 220nS “seco 
mcr= educated in the capabilities of word processing syste 
and the increased productivity they offer, more companies 
are purchasing systems. A Datapeds Research Corporation 
Repent ar i977, [Ret. 2], 2Sctimated that the word processing 
Teaketewas over $5900 miilion and increasing daily. ahs 
apmual production rate was over 50,000 units, with an ¢esti- 
mated 300,000 to 400,009 units installed. The Federal 
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government alone is estimated to spand about 3100 million 
pec year for the leasing and purchase of automated typing 
equipment. 

It is not the purpose sf this paper t2 recommend 
specific office systems, but instead to provida background 
into the word processing area, review current systems 2+ the 
Naval Postgraduate School, and emphasize those attributes in 
a system which the operators find most beneficial in the 
performance of their work. 


A. ADVANTAGES OF WORD PROCESSING 


When a number of clerical workers at the Naval 
Postgraduates School were asked to describe their respective 
word procesSsing systems, the majority responded, "I ceuld 
not perform my job without it." Once »sperators are familiar 
with a system and adéquataly trained in its use, mos would 
agree with th2 above statement. These personnel realize 
that they are no longer secretaries, but have become systems 
Operators of computerizei wori prorzessors. They are the 
critical interface between their office and a system which 
offers «he organization increases in 2fficiency and preduc- 
ey t Ye In addition to these benefits, Datapro [Ref. 3], 
explains that WP systems offer: (1) improved secretarial 
support for all levels of management and/or word origina- 
Ors; (2) reduction in the amount of proof reading and 
retyping required in the preparation of numerous documents; 
(3) higher utilization of installei office machines; (4) 
beep ber gualaty typed output tesulting from” the utilization 
of advanced WP equipment; and (5) improved career opportuni- 


mies seomeesecretarial and slerical workers. 


These are by no means ail the benefits resulting fron 
the correct implementation and use of WP systems. The 
entire list is quite extensive. As a direct result of these 


11 





benefits, however, it has generally been found that consid- 
erable savings are  possiole. [R> ible sos.) nay = be 
Substantial, however, increased productivity and the move- 
Mee Ot Personnel into other positions, results in an 
overall Savings to the organization. 


Be HISTORY OF WORD PROCESSING 


The cCarliss* form of WP was first utilized with «the 
discovery of the stylus and a tabl2t which allowed man to 
record information. WP progressed with the invention of the 
pen, the printing press and eventually the typewriter. The 
modern concept of word processing, however, was actually 
developed in the 1960's. As Whithead [Ref. 4], reveals, the 
@ceval term ‘word processing’ was originally used by IBM 
Deutschland *o describe th2 corporation's new line of self- 
correcting typewriters. The German word, 
'Textverarbeitung', was quickly translated by the English 
speaking branches of IBM into word processing. Once IBM 
moved into the development and production of typewriters and 
other cffice equipment, it was inevitable that their 
computer technology would appear in the equipment in the 
Begm Of increased efficiency and productivity. [ones 
article on the developnent of word processing systems 
Whitehead {[ Ref. 5], explains how the introduction of «he IBM 
Selectric 'golf-ball' typewriter, in 1961, revolutionized 
the entire concept of typing. Gone was th2> cld moving 
Carriage, and in its place was a singl2 print elemen= which 
not only allowed operators the choice of several tyoefaces 
or founts, but aiso improv2d the print quality. 

The next major breakthrough in word processing ocurred 
in 1964, with the introduction of 3 machine that captured 
keystrokes and recorded them on magnetic tape. Kleinschrod 


meow, outs fotward the Slain that the Magnetic Tape 
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Selectric Typewriter, oc MT/ST was the machine that gave 
Deen tO MOdern word processing as it is known <+cday. 
Although the machine is now close to 29 years old, many are 
Seti in use. Five years after the introduction of the 
MT/ST, IBM introduced the Mag Card S2lectric Typewriter, ofr 
MC/ST, which utilized a magnetic card as the storage mediun. 
These systems are found throughout the military. Three are 
in use at the Naval Postjyraduate School. ACeondi ng <O.a 
Betavre, Research Corporation report on word processors 
(Ref. 7], the introduction of the MC/ST marked the beginning 
of competition in the word processing area and a new 
industry was born. AS o£ 1981, over 50 fitms were directly 
involved in the marketing of word processing equipment, and 


more are entering the marketplace avery month. 


C. WORD PROCESSING VS DATA PROCESSING 


fmeeerde> to fully anderstand the concept of word 
processing and office automation, 2n2 must realize that word 
processing andi data processing ar@ not one in the same. 
Theze are as many definitions for word processing as there 
are systems available on the market today, however, for *<hea 
purpose of this study the definition as provided by Thomas 
(Ref. 8], will suffice. WO=d Procs=seing is Mvhe sitrscrvene 
and effective production 29f written communications at the 
lowest possible cost through the combined use of systems 
Management procedures, aatomated technology, and accon- 
Pllished personnel" [Ref. 9]. In contrast, =he isfimiticn of 
data processing or electronic data processing (EDP), as it 
is often called, is proviied by Hussain [Ref. 10], as <he 
execution of a systematic sequence 9f operations performed 


upon data. 
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Wea Deend DP Detferences 


There are many differences between WP and DP, anda 
d 


Balderston (Ref. 11], provides several as outlined below: 


WORD PROCESSING DATA PROCESSING 

1. Users have strong le Cimited anteractaon 
interaction by users 

2. Frequent it2rations 2. Very few iterations 
with user 

3. Key to good WP is the 3. Key to good DP is 
operator the program 

4. Users close to operation 4. Users removed fron 

>peration 

peelianapulation cf lines/ta xt 5. Manipulation of data 

and words (number computation) 


In word processing human factors have proven to be 
much more important than technological ones. The most 
productive system on the narket is only as good as its oper- 
ace aa If a person lacks the motivation, Knowleaq@e, of 
experience required to operate the system, then the organi- 
Zation has purchased liztle mora than a very expensive 
typewriter. In a study sonducted bythe ,Arnay's Adjutant 
General Center cf { Ref. 12], word processing, a constant 
theme was that less than 15% of the success or f2ilure of 
any new word precessing system is directly attributable =o 
the machines. Greater than 85% of the systems success 


depends on the quality of the operators and establishel 


procedures. 

As outlined above, data processing is quit? 
different. The data is =ntered into the system, and «hs 
program takes @ontrolm unted 2 report is generated. 
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Manipulation of the dati is seldom required. A word 
processing operator spends the majority of his or her <ims 
accomplishing the editing function. The systea involved is 
essentially an electronic way to manipulate the text easily 
and quickly. As shown in Figure 1-1 (Ref. 13], this manipu- 
lation must often be repeated several times until the 


desired output is obtained. 
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Figure 1.1 The Word Processing System. 


De. CATEGORIES OF WORD PROCESSING EQUIPMENT 


At present, there are more WOEQ ObOCeESSOrs 30 che merker 
+han a person would care to count, however all word 


processing equipfment may be @avede? Mineo four | categor2es 








fRef. 14]. These categories are 1) standalone hazdcopy 
equipment, 2) standalone display equipment, 3) shared logic 
equipment, and 4) time-shared services. 


1. Standalone Hardcopy WP Eguipnent 


This category would include the majority of the less 
sophisticated, less expensive systens, Such as electronic 
typewriters, which do not include video displays. According 
to a 1981 Datapro report On word processing systems 
(Ref. 15jJ, these systems fall in the 34000 to $10,900 price 
range. Electronic typewriters feature small buffer memories 
for minimal text storage and are intended for the tradi- 
tional office environment. Also insluded in this area are 
larger standalone mechanical systems which consist of a 
keyboard that has internal memory ani is coupled to an auxi- 
liary memory media such aS magnetic card, diskette, as 
eeoppy disk. In general, these systems are best suized for 


page oriented tasks such as letter and memo writing. 


2. Standalone Display WP Equipment 


As Kelly, [Ref. 15], and other authcers point out, 
the jump to the largest class of word processing equipment 
is a large one. These systems gen3rally consist of a visual 
display unit (VDU) which may display a single line or an 
entire page, keyboard, processing unit and some form of 
Meccer quality printer. Their internal or buffer memory 
systems provide these units with the capability of holding 
in excess of a display page of text. Thesé systems are 
usually found inthe $10,300 +0 $29,000 price range, and 
include systems such as the Lanier, nodel LTE-1, which is ina 
us2 at the Naval Postgraduate School. The more sophisti- 
cated systems in this category are able to communicate, 
Dosscmum data processing, end a wide tange of text COrgeC{20n 


ape editing. Ton ad Garcon, moe one W peripherals, “~“Stweh as 
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Optical Character Readers (OCR) and higher speed printers, 
are available. 


3. Shared Logic WP Systems 


In a shared logic systen, as Kelly [Ref. 17], 
explains several screens or workstations, ¢ach possibly 


housing memory, are interfaced to a processor of substantial 


Capacity and power, in order t9 share facilities and 
resources. When this concept was first introduced, ths 
major drawback was the possibility of system failure. tt 


the entire system went down, all work stations and terminals 
wouid be unusable. This problem has been solved with th 
introduction of cluster configurations where a smaller 
number of terminals are connected together. In this manner, 
system failures are not s> catastrophic. The shared logic 
approach to word processiny has becom? increasingly popular 
in recent years. The state capital in Pierre, South Dakota, 
utilized a shared logic systen, 45 ShOWn Pebaerigurs  i-2 
fRef. 18], to connect sevan buildings which were all highly 
paper intensive and information dependent on sach other. 

The eni result of the new system was an increase in 
employee efficiency and productivity and a major improvement 
in communications between the various state agencies and the 
public. In the transportation department alone, *throughput 
mage roduct:vity more thai doubled over the gains realized 
under the old magnetic tap2 systen. 

Many organizations find themselves, in situations 
Sim= lar to that which existed in the State of South Dakota. 
The size of the organization dictates the requirement for 
several buildings, and p2rsonnel in these buildings muse 
Coumunicate. In addition, large companies often own several 
Gifferent and incompatible WP systeas. At ons time, the 
cost and difficulties encountered prohibited the electro 


n 
interconnection of these systems. [his 2Sehsme longer the 
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Figure 1.2 State of South Dakota's Electronic Network. 


case. Advances in technology hav2 nade it practical to 
network these systems tog2ther, providing advantages Such as 


those discussed by Liebowitz (Ref. 19], 


(1} Single terminals are able to access hee comput 
which results in more tomputing powsr in the nands of t 
operator. 


1GWed .o CONMUn cave 
2 


£0, WOCK With 


(2). Terminals that wer originally des 
Wi 2b1 


one type of computer, are now 


different manufacturer's somputers. 

(3) Multiple computers can be controlled from 2 centralized 
19Cation. 

(4) Back-up computers may be situated in various loca*ticns 
which decreases the chance of a disaster des “roying 
redundant systems. 
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(5) Information from one word processor may be transferred 
at a high speed to another system with no manual 
intervention. 


In summary, the local network provides the capa- 
Dericy tO bUlid highly effactive, productive word precessing 


systems, utilizing equipment from different manufacturers. 


Many companies that seldom reguire the services cof a 
Weed processor, Or are unable to afford theic own systen, 


find that time shared services provide a feasible soiution 


to their WP requirements. The only investment required is 
the rental or purchase 9f an appropriate terminal. Once 3 
communicating werd processor is acscguired, the user has 


access +o the word proc2ssing power of a renote computer 


system via the telephone network. Sophisticated WP func- 
tions are provided by th time-shar2d service vendor at 4a 
moiest cost. Other services that are often available to 


time-shared customers are th? access to large ccmmercial 
databases, off-line storage of infrequently used informa- 


tion, and an interface to aailgram or telegram services. 


E2 PURPOSE OF STUDY 


[Temeseenot the  pUrpoSs= Gf this study to srecommend ary 
BmeGattc word processing systems for use at *he Postgraduate 
Peneotmeor <O provide a je«ailed cost-benefit analysis of 
current systems. What is presented is background informa- 
tion in the WP area ani a discussion of the dittferent 
Categories of werd processing equipment. The study also 
Bevvewsr the present stacws of word processing 2t NPS. mea 
pibeeteocurs) che study will 2xplore thes preductivity ircresses 
realized from WP systems, discuss the operator satisfaction 
level here at the Naval Postgraduate School, review ithe 


science of ergonomics as it relates to word processors, and 


US, 





Zwrewgecnaractsristics of word processing syste that the 
SrperacOicedat NPS find extremely useful. Finally, system 
implementation considerations will be presented. The meth- 
oddiogy of the study will consist of two parts; 1) a survey 


of NPS operators, and 2) 


li teratur> ceasearch. 


A major portion of the infornation in this study was 


derived from 3 word 


A, 


ancluded as 


Mately 59 


proc2ssing questionaire, 


Appendix which was distributed to approxi 


service 


government 
Scnool. 


en2 


employees (GS) 


The najority of respond2nts 
Cf tne We 
ied d at On. 
elactric typewriters, 
the 


which would increase their productivi 


or more Systems curr 


school. Opearatcrs whos2 


wer2 polled in 


SPpeortunity to 
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through the utilization of WP systems. Material covered in 
this research included textbooks, periodicals, professional 
papers and reports, and both governmental and civilian 


studies into the WP area. 


an 





A. INTRODUCTION 


When business historians look back at the 1970's one 
development will certainly be singled out as critical in 
changing the ways that offices are run, this davelopment of 
course is word processing. Wotd pEeocessing efi alse esa- 
credited with having a profound impact on the ways that top 
Managers will subsequently regard all office activities. 
Word processing has been, is, and preeminently will be a 
system for upgrading productivity, cutting office overhead, 
and improving managements ability *9 do its job much nors 
effectively. 

As we have already se2n WP makes use of automated equip- 
Meme ror typing, text editing and dicstation. Some Of 22 2s 
highly sophisticated and people nead training in its use. It 
requires supervision, often in areas like the secretarial 
function where little or no professional supervision had 
existed before. It requires degrees of control and neasure- 
Ment to maxinize its returns. In this chapter the 
productivity aspect of word processing equipment will be 


considered. 


Be. WORD PROCESSING PRODUCTIVITY MEASUREMENT 


Productivity may be isfined as the output of goods and 
services produced by a given input of human and other 
resources. It may be measured in terms of the ratio of 


Sueput to input. 


Output 
Productivity = ------ 
Input 
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The productivity concept has been applied extensively in 
manufacturing industries, where the sutput and MnpEtet acters 
are generally quantifiabla. Thess factors are normalily 
expressed in dollars and hours, or the equivalent. The 
output per man-hour statistic compiled by the Bureau of 
Labor Statistics is probably the best known example of a 
Beqauccivity index. This index is calculated by dividing 
constant dollar gross national product by Labor hours 
employed in the private sactor of ths economy. Attempts have 
been made to apply the productivity concepts daveloped for 
manufacturing industries to the service sector of the 


economy. The service sector includes businesse snstitu- 


UV} 
jw 
eo | 
fu 


tions concernel with government operations, health, finance, 
education and personal services. TIh2 results generally have 
not been adequate. A major difficulty is in quantifying the 
value of the output term -- the goods, services and preducts 
produced and word processing output has not been immune <o 


this probilen. 


Hanes [Ref. 20], ceports that there ars five gener- 
ally recognized approaches to productivity improvement. of 
course, productivity programs typically include elements 
from more than one approach. 


For human Gmbort: This 


1. Substitution of eyripment 
approach has been responsible for major increases in produc- 
Gayity levels duting the last 30 years in all sectors of ths 
economy. It has been successful because technological devei- 
opments have resulted in eqyuipment availability, capital has 
been available tc acquirs and install the equipnent, and ths 
work force has generally iccepted the chaange. 

Pemeseccer uts lization of human resources: Pees 
has received much attention throughout the year 

an 


involves achieving a higher level of output with 


23 





work force. Many techniqu2s have been developed ard applied 
in attempts to realize higher PLIGWEtCIVityeeaeough whes 
approach. Examples includ? the threat approach (produce more 
or be terminated), pay and incentives systems, worker and 


Supervisory training programs, and human resource manage- 


ment. A technique receiving current attention is worker 
Patticipation, Such as through quality circle programs. 
Theory Z has emerged as a managenent style empasSizing 


participation as a vehicle to achieve better utilization of 
human resources. 

3- improved work methois and aids: some managers and 
productivity specialists would argue that this approach has 
accounted for the second largest incc2ase in productivity in 
the last 30 years, exceeda2d only by substitution of equip- 
Ment for human effort. [t involves appvolication of such 
techniques as facility arrangement, task analysis and job 
design tO provide an efficient flow of work and efficient 
worker job performance. The approach has been successful in 
improving productivity because human factors and engineering 
disciplines have developed the techrigues, Management has 
installed the techniques, and the work force has generally 
accepted the changes. 

4 


(D 
0) 
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taking into accowt the physical and mental capabilit:i 
limitations of the peopl? involved with the system. For 
example, the design of a computer terminal for extended data 
entry should take into account the size of the expected 
users, the characteristics of the visual display to minimize 
eye fatigue, and the operating functions that shouid bs 
automated or manual. The human factors discipline has 
developed knowledge and tachniques upon which this approach 
is based. The approach has been applied during the last 30 


years, but can be expscted to become more inportant with 
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increased utilization of new techiology in offices and 
factories of the future. Haman factors as it relates +o word 
processing will ke further examined in a later shapte>: 

2- Removal of unproductive requiatoary, labor and orgaenize- 
difficult to implement. [+t involves removing or modifying 
Practices that inhibit sr detract from productivity and that 
are no ionger needed. The practices may be based on govern- 
ment regulation, labor agreements, OE OFgJanizea 2 onal 
poLlcies. 

Approaches 1, Substitution of equipment of effort 
Bee soUDen effort; 3, Improved work metods and aids; and 4, 
Improved design of systens t5 acconodate users; are «the 
eyo2cal methods of improving offise productivity and in 
particular, word processing productivity. A case can be made 
for method 2, better utilization of human resources, however 
this method of improving office productivity has most surely 
bean tried before the advent of word processing systems. 

Productivity has become headline news. Leaders from 
business and government have unanimously deplored the voor 
performance of the United States in productivity improvemen* 
in the last decade. Howev2r, reading between the lines, it 
is clear that many of thease leadars are nozt exactly sures 
what they are deploring. Productivity is a widely misunder- 
Seeod concept . It is ralatei to virtually every business 
and econcmic principle in one way or another, but MWOS< or 
the standard solutions of these disciplines do not directly 
address productivity. 

impmcne 25.vears after World War IL, prsductcvity of 
the United States!’ privat2 economy increased at an average 
rate of 3.2 percent per y2ar. In the last ten years, that 
Bape nacmebeen cut to about 1.3 pearsent per year. Ene dogs 
productivity isaproved only 0.5 percent over 1977. 
first three @uereers. St .olse 9, productivity actually 
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declined. The performance varies fron ENdUstay <O Andus==y). 
Some industries showed substantially higher improvements in 
Pasductivity, and Other industries showed declines 
throughout the period. Chemical and chemical-related indus- 
tries have tended to perform quite a bit better «han 
average, but that does not change the the general statement 
on the inadequate perforaance in the American economy as 3 
Whole. Though the United States is last in its rate o9f 
productivity growth among large industrialized nations, the 
United States is still first among these nations in level of 
Pesauctivity, but the other industrial countries are rapidly 
emeening up. The Ametican Productivity Center of Houston 
Memxas Projects that several leading industrial countries 
Will pass the United States in level of productivity between 
1985 and 1990 if we do not improve our performance over that 
presently projected. 

Wawren [| Refs.) 21], motes that more than half of the 
working force inadvanced countries work in offices and that 
in the United States th2 capital expenditure per white 
Semlatewotker is iess than $3,009 while <that of the fara 
worker is about $35,000 and that of the typical blue collar 
Meeker iS about $25,000. It 1S now the time for increasing 
expenditures in office automation t9 realize the roduc- 
tivity gains madeé in other areas of the economy however with 
these attempts at increasing the productivity of the offics 


come the difficulties of neasuring these anticipated gains. 


eeeleasici ng Word Prosessing PEIduetiViay 


Poppel { Ref. 22], in a mock retrospective view of 
the 1980s, observes "... all organizations ben 
improved productivity in »£ffices. This came from widespread 
installation of multipurpose, interactive, EDP-assisted 
workstations that speed completion %2£ clerical and adminis- 


trative tasks." However, Nes sul No. PLOdUcCTiN=acy SO 4hae 
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improvements canbe honestly documented is not a simple 
matter. Where jobs are changed by office automation, 
expected output will also change, and any improvement oc 
drop in staff productivity may be impossible to quantify. 
Mason {Ref. 23], describes three s20arate levels of produc- 
tivity measures relating t9 word processing, th=se are: «the 
technological level, semantic level and pragmatic level. 

At the technological Jlev2l output is méasured in 
terms of characters per sesond, words per minutes, lines per 
Minute, documents per day, and letters per day. A technical 
measure involves the number of units CET a re 


a 


ormation 
processed. At this leval it is very easy to produce 
misleading statistics about productivity improvements. 
Installing a werd proc2ssing cent2r may increase typed 
output from every typist, apparently increasing their effi- 
ciency, but may not inprove ths productivity of any 
Managers, who now must send all their typing to the central 
facility instead of handing it to their secretary in “he 
office next-door. 

In measuring productivity 22 the semantic level one 
Memconcerned not just with the number of characters or the 
number of symbols processei, but rather with the number of 
units of meaning processei. How many actual exchanges of 
ideas scook place. This is afar aore difficult thing to 
jemewre;. but, it is clear that such measures 2s Charactsrs 
per second are not ver Sffeceriv2 at thvc > level, For 
example, two different people may write what is essentiaily 
+he same letter. One may be very verbose and wordy, anc go 
on for several pages to express his idea. The other one may 
take only a paragraph to say the sam? thing. The secretary 
who types «he first persons letter may have a much higher 
performance and productivity cating in terns = sen Cilalaceers 
and words and letters per unit time; but the secretary who 


types the second persons letter will actually be much mors 


rat | 





effective as a total systen. VGInctliveane thas “<Lype or 
productivity is extremely iifficult. 

Mason's final level of proiuctivity measure, +hea 
pragmatic level cr the leval of influence and effectiveness 
1s concerned with how much change took place in thetotal 
performance of the organization as a result of the activi- 
ties performed by a function. This leads one +o ask 
questions like, "Is this 2 more profitable organizétion or 
1s it a more innoavativa organization as a result of the 
implementation of advancei office practices and concepts?" 
From a practical standpoint this involves monitoring the 
profitability of the entira organization and assessing wha 
PEOpOrt2 On OL a profitability chang= can be attributed to 
office automation techniques in order +o determine its 
effect. 

Bair [{Ref. 24], has proposed a model from which the 
Seeect Of Office automation and word processing in parti- 
cular can be assessed, based on the observation of 
forganizational variables". By coasidering 4 variety of 
these variables the model can operata at four lavels similar 


to Mason's: 


~- Equipment performance - includes only the 
capabilities or the equipment 

cag ee Oa performance - depends also on 
operator performance 


-- Organizatioanl perfornance -_ measures the 
acceptability of the and product 


~- Institutional performance - the overall 
success of the company. 


Bair's model not only assesses productivit improvements, 
but indicates the benefit areas and the areas which have not 


been helped by automation. 
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PeeeeeOCuctiwiey Studiss 


Few thorough, cd mprehensive and detailed word 
processing studies were found in the literature. Many of 
those that are available are of a promotional nature that 
are distributed by the equipment manufacturers. [hese either 
compare their system with their competitors or simply 
expound upon the productivity increases that managers want 
Gemrecdme about with little or no factual data to back up 
mie2t claims, Baily [Ref. 25], notes that when word 
processing equipment was first introduced industrial engi- 
neers had not yet developed techniques for measuring 
productivity in offices, however WP salesmen were determined 
to show “he office manager that word processing equipment 
would increase office productivity. In the early days they 
quoted time-and-moticn studies that proved word processing 
equipment was many times nore effective at increasing office 
productivity than conventional typewriters. These "studies" 
were usually based on an 2cmchair analysis of how much keys- 
meoceng could be a>complished per worker. This fact didn't 
deter the salesman from 2xtrapolating to claims of mor: 
productive offices and many systems were bought and sold 
only on the belief and claims of the salesman that word 
processing would be a cost effective means 9f improving 
See2tce productivity. 

Cost - benefit studies have shown that word 
processing equipment is a viabl2 alternative to manual 
tyowriting systems [Ref. 25], and the opposite case has been 
shown also [Ref. 27]. A standard electric typewriter or 
Correcting electric typewriter can be purchased for about 
$800, while more sophisticated equipment can tanga from 
about $5000 to over $15,900 or 10 t> 20 times as expensive 
as convential and correctiag electrics typewriters. Standard 


and correcting typewriters are often purchased, however ti2 
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rapid changes occuring in automatic typewriter technology 
make rental a more viable alternative than purchase. Thus, 
the difference in the equipment cos= of conventional and 
automatic typewriters is often much higher than 1:10 or 1:20 
and more in the range of 1:20 and 1:30. Word processing 
equipment is often marketed on the basis that their increase 
in cost in comparison to conventional typewriters is offset 
by dramatically increased typing productivity. Many manufac- 
SElm@ehoem and propcnents of word processing wattest to this 
miebease 2h productivity while often ignoring a thorough 
cost-benefit study of the proposed system versus the 
empectead productivity gains. Oniane| Rofeee2s }, did “sucha 
study where he compared a sampling of 61 word processing 
Systems and 85 cenventional «typewriters, he found that the 
productivity increase with the use of word processing equip- 
ment is sMall (10 to 15 osrcent) and is not sufficient to 


offset the higher costs of automat2i typing eguipment. Fa 


x 


articles in the office literatur2 critically examine the 
costs and benefits of automatic versus conventional electric 
typewriters, nor document typing productivity decreases or 
increases due to automatic typewriters. Simpson and Swett 
mer. 208], found typing productivity to be reduced or only 
Brgine ly increased withethe substitution of automatic for 
conventional electric typewriters. Simpson in a work 
sampling of 56 work stations, nine of which were mag card 
typewriters, concludes that typing production on the auto- 
matic equipment was less than non-automated equipment. Swet* 
notes that automatic typewriters are sometimes slower than 
conventicnal electrics depending on how they are used, and 
that even when automatic typewriters are faster, the differ- 
PRee mir yOcwr-< er productivity is not diamatic, excepre wn 


the case of multiple copy naterial. 
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In Omans study of the 85 conventional electric typs- 
writers, Table I, 46 wer correctiig electrics and 39 were 
Se2ndard electrics. Of the 61 automatic typewriters in the 
survey 36 used a magnetic or papar tape storage media 
without internal memory units or iu2l stations, and which 
Meoveded iittle text editing capability. The rew@ining 25 
automat: typewriters hai a text editing abaideey aad 
external memory. The automatic typewriters wera not recently 
-nstalled and had been in the offices for several years. Nor 
were most of the operators new or untrained. 

mee GeASULINng tha output sf thee typists at th 
workstations Omans study t2am collacted copies 9f everything 
that was tyved at each of the 146 stations cv 
period. Each typist notei the amount of time spent o 
task and recorded this time on a job record sheet that w 
Collected with the copies of the typsd material. In Vv 
mies cact that one typist aight time themself mors accuratery 
than another the study t2am assumei that errors in timing 
were randomly distributed among the conventional and euto- 
Matic typewriters. They further assumed that typing skilis 
Mere evenly distributed between the two groups, that is the 
Op2tators of the automatics equipment were not poorer typists 
on the average than thos2 who used the conventional equiod- 
ment. To obtain a measur2 of productivity the team counted 
he number of lines typed and divid2d by the amount of time 


reyuired to complete the job and arrived at the number Or 


t 
(vy 


Lines Typed/Hour. Both a m3an and 2 nedian we computed for 


m 
Been groups. The difference betw2en the average (mean) 
Number cf Lines Typed/Hour on the automatic ty 

+ha conventional electrics was 19.5 lines ope 
automatic typewriters 2S 2 group wars abour 
than the conventional electrics using the means = 
ison. Using the median as a point of comparison, the 
automatic typewriters were on the average 12523 faster nan 


the conventional electrics. 
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TASLE I 


Comparison of Conventional and Automatic Equipment 
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oe Typed Per Hour 
ean Median 


Conventional Electric 
Typewriters (N=85) 145.4% 135770 


Automatic Typewriters 
(N=61) 


164.9 Seal 
Se sas Increase in 
Productivity with 
Automatic Typewriters +13.4% 412.2% 
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Oman found that the Labor Cost Per Page was slightly 
lower for the automatic typewriters than for the conven- 
Baoteleclectrics, Table II. For the purpose of making a cost 


comparison the same labor crate was used for all tvping 


TABLE ITI 


Labor Cost Per Page Comparison 


Labor Cost Per Page 
Mean Median 


Conventional Electric 
Typewriters $.90 Sp elt 


Automatic Typewriters -79 . 86 


Percent Decrease in Labor 
Cost Per Page with 


Automatic Typewriters ~12.2% =14. 8 
stations, that is $5.23 per hour. The d=ttemence Gaerne: 
Cost Per Page reflects the difference in productivity of ths 
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two sets of machines measured in Lines Typed Per Hour. 
Because the productivity 9 the automatic typewriters was 
somewhat higher than that of the conventional slectrics, the 
Labor Cost Per Line fTIyp2d was less for the automatics. 
Proponents of word processing have continually boasted that 
the increased productivity andthe resulting decrease in 
labor ccst is of sufficient Magnitude @to lotiset oie 
increased word processing 2quipment costs. Ths relationship 
between Labor Tost Per Page and the kind of typewriter was 
also examined by ranking all of the 146 typewriter stations 
(automatics an@ conventionals) from high to low by Labor 


Cost Per Page and computing a median. This count resulted in 


c+ 
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foilowing data: Percent of automatic typewriters above 
the median cost 46; below the median cost 54. Percent of 
conventional typewriters above th2 m2dian cost 53; below the 
median cost 47. 

Typing production per unit time is an important 
parameter in determining the total cost pér typed page 
because labor cost is usually the largest item in the total 
ees) OL <yYPing proiuction. Oman reports for example, that 
meee datly equipment cost of a csonventicnal typewrite: 
Sesting 57/00 and amortizsi over 12 years is less than $25 
per day while the daily cost per day of sophisticated word 
processing equipment varies from $7 to $15 per day. 

The Total Cost Per Page, Yabl2 IIi, is composed of 
labor cost per page and equipment cost per page. An illus- 
tration of the method of tomputing total cost per page is as 
follows: assuming one page is typed per day on a conven- 
tional electrics typewriter and the page takes 15 minutes to 
type, and assuming the typists pay rate is $5.90 per hour. 
It is important to note that as the number of pages typed 
per day increases, the 2quipment cost per page decreases. 
The effect is particularly dramatic in the case of more 


scphisticated word processing equipment with their higher 
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equipmert costs. Thus the arguement must be made that to in 


=m oe 


crease the cost-effectiveness of word processing equipment 


s+ 


it should be utilized to the maximun extent as possible and 


TABLE III 
Total Cost Per Typed Page (labor + equipment) 
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Total Cost Per Page 


Mean Median 

Conventional Electric 

Typewriters $1.00 pee 02 
Automatic Typewriters $2.49 cSApAie) S) 
Percent Increase in Total 

cost Per Page with 

Automatic Tyvewriters +149% +6 2. G% 
Bone large applications. Jman concludes that the substitu- 
mon OL much more costly automatic tyYpewrite=s Ghor 


conventional typewriters is often justified cn the assertion 
of dramatically increased typing productivity for automation 
however that on the average the cost of producing a typed 
page was much more on automatic than on manual typewriters. 
The National Archives and Records Service (NARS) 
conducted a search for data regarding productivity and word 
processing equipment in 1980 this e2ffort revealed that no 
valid productivity data existed. They then initiated the 
Keyboard Productivity Research Project tO cOMDOSe = Ln 
performance of typists 9n conventional electric typewriters 
with the same performanc2 on word processing equipment in 
the production of narrativ2 textual material. The equipment 
used consisted of: conventional electric typewriters; self- 
Gor rect ing electric typ2writers; memory typewriters; 
stand-alone video-display word processors; and shared- 


1 
word processors. Each group of 2quipment was used b 
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least 30 participants (all were volunteers) except the 
shared-legic word processors which are less widely acces- 
Sible in Federal Agencies. The material that was typed 
consisted of pretyped copy and cth2 same copy with hand- 
Written changes (all in the same writing). fhe material 
consisted of five pages of doubles spaced narrative on 
general interest topics. NARS personnel timed each of the 
participants while typing their copy and proofread their 
eenashed “produc t. A copy of the study is enclosed as 
Mependix B. The NARS researtcn revealed that for original 
typing, self-correcting elactric tyvawriters outproduced all 
other groups of equipment. For typing with changes or revi- 
Pons, the most Significant productivity increases occur 
when stand-alone, video-diisplay word processors were used. 
Thier results also indicat2d that word processing equipment 
does not reduce error rates for first ‘ime (original) 
typing. Original material produced on WPE had as many or 
more errors than the sane Material produced on  self- 
correcting electric typewriters. NARS primary conclusion 
Was that as the percent sf changed lines increases, WPE 
productivity decreases to (and beysni) a point where it is 
less costly to retype a page on a self-correcting electri 
typewriter than to revise 1t on WPE. 

Word processing systems typically cost anywhere from 
a few thousand to $25,000. Obviously befor? management 
commits itself to this type of an expenditure it will 
require a comprehensive a2avaluation of the administrative 
organization and workload levels. An adequate return on 
investment can only be achieved through a substantial 


increase in high quality >utput or a decrease in the costs 


of the work involved. ANDIOrt | REE. 30 Je) 00-es checwehe us> 
of these systems can bring about savings in «wo gqeneral 
areas. two general areas. The first is at the input end. 


Authors can increase their productivity since with taster 





typewriten feeiback they can see their material ‘én fo 
and can rethink their ijeas while thoughts are fresh in 
mind. The second savings area is at the output erd; less 
clerical staff will be nesied to handle the workload. AMPOITt 
States that it is possible to reduces staff levels up to 30% 


even at capacity output. The results of his work are shown 


TABLE IV 
Word Processing Productivity Relationships 


i. 0 a emacs 
Peo ee nc memory . 
typewriter card/ Video 
‘(manuall cassette display- 
Speratedf typewriter printer 

Primary work 

(up to 10% correction) 1.0 Ve2 ee 
Revision work 

(up to 25% change) 1.0 1.5 See 
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in Table IV The ratios mean that an average typist typing 

Original material (with up to 10% sorrections) will preducs 

about 1.6 time the amount »9f useful work with 2 video bas2i 

word processing system than with an ordinary typewriter. 

With revision work, useful output will average at léa 

three times as much (some 9f this includes the higher speed 
D 


of the printer as compared tos th2 nanually operated ty 


Wik < SL) « The — ratios concern ing revision work can bs 
interpreted in the same manner also. Amport's results are 
consistent with those of the NARS study in that word 
processing equipment is much mor2 productive where numerous 


revisions are made. 
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4. Summary 


in practice word processing systems savings come 
from producing work that was not don2 in the first place, or 
is now done in another way, such as three rough drafts under 
the new system versus one under the old system. Thais 
increased work is typically called "phantom work" and 
consists of work that is not now done or which cannot be 
meme beceuse the system is incapable of doing it. Thus total 
document output will increase with the installation of word 
processing equipment. This phenomenon generally makes its 
presence known after the installation of WPE and can quickly 
ruin the effectiveness of the syste2n. 

Many people blindly believes that anything new must 
be better and werd processing equipment is nd exception. 
They do not take the tins to mak2 a critical analysis of 
their needs and objectives and fee that word processing 
must be for them without fully realizing where theses 
sophisticated typewriters will best fit into their organiza- 
fon. word processing equipment is best suited for 
repetitive production cf large quantities of material where 
the possibility of numerous revisions exists. These are tha 
strong points of word processing equipment and those people 
who remember this in impl2menting a system will undoubtedly 


be successful in their axp2rience with it. 
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III. HUMAN FACTORS CONSIDERATIONS OF WORD PROCESSING 


A. BACKGROUND 


In looking at the bensfits of word processing we must 
also concern ourselves with the human element and the toll 
that the operators pay in asing the equipment. What factors 
influence the word processing operator's satisfaction? The 
nuaber of office workers is growing at a phenomenal rate, 
Maskovsky [ Ref. 31], Sep feo chat ween tte oe so lon ey 
percent of the working population will work in an office 
environment. Human as well as 2lactronic administrative 
support is required to supply the needs of those at work in 
fenen, Office. Applying word procassing technology *o the 
office is an undertaking that will affect the whole fabric 
of the organization. It is therefore essential to formally 
integrate human factors into the development of office auto- 
mation projects. While few people will argue with this idea, 
comprehensive human factors have rarely been employed in 
office automation projects. Maskovsky believes that thers 
are reasons for this failure: 

-- Management and systems builders 19 not understand the 
disciplines cf human factors or behavioral sciences. 

-- Management and systems builders think that they | 
understand these disciplines, usually confusing shen 
with much narrower human engin2ering concepdis. 

-- eee human factors Beene) tee = ae 
committment cf resources and tim? which management is 
reluctant to grant because they jion't understand then. 

Mitchel [{Ref. 32], reports that monotony, overspecializa- 
tion, and, as a result, dissatisfaction are often eviden 

companies which have implemented word prccessing syste 
n 


These companies suffer from high turaover rates withi 


word processing departments. ‘Yany word processing experts, 
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however, point to numuerous examples of people gaining 
career opportunities through the mazhine oriented world of 
word processing. 

The importance of ergonomics or human factors cannot be 
overemphasized. it means increased productivity and satis- 
fied employees. Plenty 2f evidenc: exists to show that 
userunfriendly designs preclude a widespread acceptance of 
word processing equipment. In the past, system designers 
Could be tess attentive to human fastors considerations of 
hardware and software since most apolications were used by 
technical and computer ori2nted users. Howev2r as automa- 
tion is entering the office at an aver increasing rate wa 
acre seeing that word prozessing and data processing are 
being merged and we must be alert to the increasing 
complexity of the equipment and tasks that operators must 
perform. I+ does little good to have a system so complex 
that the average individual cannot operate it or even if he 
or she can they don't feel at ease with it. These problens 
are solved by the science of ergonomics, which is concerned 
with the design of physical equipment and facilities peopls 
use and the environments in which th2y work so they are more 
Suitable for human use. [his section will explore the ergo- 
nomics of word processing 2quipment from a broad managerial 
viewpoint rather than a technical viawpoint. En conduc. tag 
+his reasearch most companies that were contacted felt that 
this area of office automation was one that held the most 
promise in gaining a marketing edg2 and essentially all of 
their information was proorietary and could not be released 


Bones CLeason. 


Shaffer [Ref. 33], reports that the Video Display 
Terminal (VDT) will scon outpace the photocopy machine in 


the number used in «he office and other places. He further 


eis, 





motes chat Dy 1985 over 73 percent of all office jobs will 
involve computers in some way. Obviously the most visible 
Sign of that use will be thea VDI. There have been many 
cases, reports and studies that have examined the health 
aspects cf the WT. The issues raised include cataracéts, 
deteriation of eyesight, backaches and even fainting spells. 
Present evidence strongly refutes the unconfirmed claims 
that VDTs can damage health by radiation or that eyesight 
can be affected. Safety and health experts do not hesitate 
imeaectabingmthat it is safe to work at a VDT. Yet ore must 
realize that there can bea problems of discomfort and fatigue 
which, although can be tenporary, may reduce the effiency 
and well being of the operator. Working at a VDT equiped 
word processing machine may compete favorably with both 


traditional typewriting ani television viewing but tnere ar 


(D 


Numerous examples where the revers= is true. fee S) Veren 


‘D 


nature of the task that determines the degree sf strain and 
fatigue. TV viewing, typewriting, proofreading and computer- 
ized word processing present differant types of probiems. 
Operating a keyboard and looking a screen impose a rela- 
tively fixed working posture and eye fixation. This creates 
Beratgeard fatigue and more so if the work intensity is 
Meg hi. 

Ostberg [Ref. 34], reports that the Swedish Na*ticnal 


Beara on Occupational Safety and Health has looked a oper- 


iD 


ator discomfort in work tasks which call for full tin 
selentary visual work (coaputer ‘terminal operation, word 
processing, microfilm raading etc.). When operators wers 
asked to mark the location of work-related discomfort on 2 


hu@an Silhouette, an operator's typical first tasponse woud 


be aS snown in Figure 3.1. Visual and postural discomfor* 
might be expected among operators engaged in sedentary 
visual work, and accordingly the relative distribution of 


operator complaints shown ia Table ¥V comes as nO SUIPFiSse, 
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QUESTIONNAIRE 
ON DISCOMFORT 


Please mark 
with x those 
parts of the 
body where you 
expertenee dis- 
comfort related 
to your uprk. 


Thank you for 
your cooperation. 


Pack 
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Atypical firstresponse from an operator, engaged in 
sedentary visual work (computer terminal operation, 
word processing, microfilm reading, etc.). 


Se. ee 
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Figure 3.1 Sedentary Work Operator Response. 


these are also the results of the Swedish National Board of 


TABLE V 


Percentage of Operators Experiencing Bodily Discomfort 
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Eyes fess! 

Back/Shoulders 55% 

Head/Neck B52 

Arcms/Wrist 25% 

Legs 15% 
Occupational Safety and Health study. Operators have also 


been concerned with other problems relating to the use of 


Cathode Ray Tubes (CRT). Some of tnese are X-ray emission, 
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electromagnetic emission, Opies ers diotionmiondascmeam 
flicker. Up to ten years ago CRIs did emit X-rays. This is 
no longer the case. The high voltage supplies of today's 
free Operate at a level below 20,000 voltssw X-cay omissiion 
memnappedcr at about 30,000 volts. Ostberg notes that 
several investigations have concluded that this is a safe 
macgin. Concems Over electromagnetic radiation are 
unfounded, aithcugh under special circumstances a microwave 
oven may emit electromagnetic radiation there is no possi- 
bibzey that a CRT could evar act this way. What is meant by 
optical radiation are the ultraviolet, infrared and visible 
ends of the spectrum. There is no ultraviolet and infrared 
radiation from a CRT screen. The screen light is produced 
by electrons hitting th2 phosphor-coated inside of the 
screen (Similar to the light produced by a flourescent tub2 
lamp), and the resulting light is absolutely harmless. 
However a characteristic of a CRT that almost all experience 
is screen flicker. Flourescent light fiickers with a 
frequency that is given by the frequency of the a.c. power 
Beutce.  GRTs flicker with a frequency that is given by the 
design of the circuitry inside the video display unit (VDU). 
A flicker of 10 Hz is extremely annoying and may actually 
induce seizure in epileptics. A flicker of 100Hz is almost 
imperceptible. The aim in the design of a VDU is to make it 
appeat flicker free at the lowest possible frequency. To 
keep the price dewn, virtually no comercial CRI display ‘for 
word processing eqipment has a flicker frequency above 60Hz 
and this means that they all may appear flickering, espe- 
Gially in large displays filled up with <text. fee aS 
harmless but some operators find it annoying. The quality 
of the characters displayei on the CRT is an important char- 
acteristic of a screen. Tharacters should be crisp, clear 
and above all stable. The operator should not notice any 


distortion, jittering, bouncing or flickering of chatacters. 
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They should be large enough to be aasily read Yoo “dow Mira Tr aax 
characters should not be so large that the Spaces between 
the dots interfere with readability. Also character bright- 
ness and contrast’ should be indevendently adjustable. 
Screens with fTreverse vileo are now available and have 
certain advantages because some glare problems are ninin- 
mzed. After a word processing system has been installed 
some operators may discover that they now need glasses or 
new giasses. This typically the rasult of altered visual 
tasks; luminance distribution, time »f eye fixetion, viewing 
angle, reading distance, reflections, glare, higher produc- 
tivity, etc. Ostberg [Ref. 35], notes that about one out of 
four office workers typically have uncorrected or inade- 
quately corrected visual defects. To this should be added 
that bifocal lenses suited for typewriting often are not 
suited for VDU work. And even after the operator has been 
given a new pair of glass2s the visual strain and/or fatigue 
May persist. This of course will make the operator worried 
no matter what an eye specialist may say. 

An area that is related to the design, installation 
and use of CRTs is the lighting in the room where the CPT is 
installed. While adequate levels of illumination must exist 
Memetne Office worker to read printed or handwritten copy 
easily, the presence of glaré sources (direct or reflected) 
Within the workers field of view must also be minimized. If 
this is not done, the visual sensitivity mechanisms may be 
forced to readjust rapidly back and forth between the lidht 
level on the desk and the much higher leveis of bright 
Sunlight at a window 10 feat away, but in the direct field 
of view. Dainoff { Ref. 35], reports that there should be 
between 37 and 56 footcandles (400 to +600 lux) Of, laghe 


falling cn the print surface, while, at the same time, 
iight-intensity ratios in excess of 3:1 in the immediats 
visual field should be avoided. The illumination problem 
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can be much more complicated when a CRT is intrceduced. An 
upright glass serves as akind of mirror thas Hoo o ny, 
reflects images of the surrounding work place, particularly 
glare sources such as windows and light fixtures located 
behind the operator. Thus, i1f one has a terninal located 
under a long row of flour2scent light fixtures, the fixtures 
fac in front of the operator will appear in the field of 
Wfeweas a direct glare source, whils these behind appear on 
the screen asa reflect2i glare source. The latter will 
present the additional problem of washing out the light on 
dark characters on the scr2en, reducing contrast and making 
Betadrng 2t more difficult. 

As a resuit, the solution requires that lighting 
mee tures be located in such @ way as to provide sufficient 
footcandles on the operator's copy while at the same time 
Minimizing the glare/contrast reduction problems inherent in 
the presence of an upright glass scr2an. 

Adequate solutions to this problem are not yet 
evident from the lighting industry. However, a number of 
things will improve the situation. Ine can simply rearranges 
the desks, move or tilt the tarminal screens and if 
possible, relocate lighting fixtures to minimize the obvious 
reflections seen on the screen. In many cases it may be 
necessary to turn off certain overhead lights and to use 
individual desk lamps ("task lighting") CO prOVvVede weane 
necessary illumination. Some sort of window covering may b2 
necessary and one must b2 aiert td other potential sources 
of giare such as_ highly reflective table tops, Weald 
Pem@euLes. decora tions and floors. 

Furniture and office furnishings is another consid- 
eration that must not be overlooked if morale and 
productivity are to be maintained. Excessive strain on the 
musculoskeletal system will result from any activity in 


which a person is forced to maintain th same posture for 
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long periods of time. In an automated office, where a large 
Pesecenrage Of a person's daily work activity will involve 
eomchdaetton With a single CRT tarninal, musculoskeletal 
strain will be of particular concern, and can be exacerbated 
if that posture is awkward or unnatural, resulting in pains 
Srecne pack, Shoulders, arms and wrists. 

Strain can be minimized if the workstation is 
designed to enable each Xperator to work with the home row 
of the keyboard at about elbow height, so that the forearm 
oc <epplOximately paraliel to the’ floor and the angle of the 
wrist, with respect to the forearn, fwomwethin- 5 to . 10 
degrees. At the same time the feet must be flat on the floor 
(or foot rest) With adequate thigh clearance and firm 
SuppOreE for the dumbar {lower back) region of the spine. 
Figure 3.2 shows recommended workstation dimensions for 2 
female VDU operator. Finaliy the line of sight from the 
Operator to the screen should fall within 10 to 30 degrees 
from the horizontal, with the display screen located a+ 
edistance of 50 to 70 centimeters (from 20 to 28 inches). 

Realistically thes? goals cannot be achieved with 
cenventional office furniture, one piace terminals and ordi- 
Mary Chairs. People vary considerably along several 
important pedy dimensions; designing for the average means, 
at best, that a larger number of users will be only somewhat 
MreemtoOreabple 45 Opposed to very uncomfortable. It is also 
important to realize that user populations Of “Word 
processing equipment may include males as well as females 
emcee a d#vyersity of racial and @thnic groups. Thus, even the 
computed average body dimaasions used for traditional offics 
furniture design may be inappropriats because they are based 
On populations of North Amarican women. 

The key to effective ergonomic design is flexi- 
bility. A display terminal should have a detachable keyboard 


anoecealcaore Screen. A yood chair 1S mandatory; it should 
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Figure 3.2 Typical VDU Workstation Position. 


have an easily adjustable seat height and backrest, provide 
lumbar support and have a five point base. In addition, <zhse 
use Of a wrist rest immadiataly in front of the keyboard 
along with a good copy holder are inexpensive but essential 
elements in Minimizing potentially stressful arm and wrist 
angles. 

The heat and noises of the physical environment gust 
also be considered. Electronic equipment g¢enerates a lot of 
heat and requires extensive air csonditioning systems in 
large-scale CRT ‘terminal installations. However, eG eas! 
removal is not accompaniai by proper humidification, the 
resulting excessively dry air may result in aggrevating th 


u 
symptoms of eyestrain, dzy skin and o*her problems. 
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On the whole, when the soft click of termina 
keyboards replaces the clattering of the typewriter, «he 
Setace environment is, with one axseption, a much quieter 
place. That one exception is, of course, the printer. Some 
early printer models exhibited noise levels in excess of 80 
decibels - levels which ar2 enough to be classified as occu- 
pational noise hazards. Considerations must be made for «he 
printer when installing WPE and sound proofed work places 


almost always must be used. 
software Considerations 


mertier Ref. 37], notes that while @#here has been 
significant progress in the area of physical ergonomics and 
word processing ¢quipment ther? has been little in the way 
of progress towards solving the mantal problens concerning 
ergonomics and WPE. He further feels that the fla JOza ty oe 
potential users lack the skills ani training necessary tio 
operate most systems available in todays market and that 
venders expect their target users to have perfect memory 
capabilities, advanced Boolean logic ‘training and highly 
developed deduction and iniuction techniques. 

Although the keyboard is part of the physical 
Machine we can think of the layout of the keys in terms of 
the mental aspect of machine design. Layout and labeling 
will be dependent upon the particular application for which 
the terminal or system is intended. For example a terminal 
designed for airlines reservations will be different from 4 
WP terminal even if both nave the same physical profile. 

In general, certain areas of the keyboard should be 
reserved for certain function keys according ts their rela- 
tive frequency of use. The area to the right of the typing 
area has proven to be the best place for the most often used 
keys, followed by the area immediately to the left cf the 


typing area. The layout of the traditional keyboard is 
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referred to as the "QWERTY" design so named for the tcp row 
of keys. Althcugh there have been keyboard designs thar 
have resulted in more productive output the "QWERTY" layout 
seems to be the standard as a matter of tradition. A common 
problem that many WPE manufactures are guilty of is placing 
the cursor control keys - the most frequently used key in 
word processing - immediat2aly over the typing area, which is 
the least desireable in tarms of operator accessibility and 
comfort. 

Displays are another gray area between physical and 
mental ergonomics. In general office automation is forcing 
systems to deliver what can be described as "what you see is 
what you get" effect, whereby displays are expected to be 
replicas of what will appear on paper. Thus screens are 
being designed to accomodate such things as underliring, 
bolding, multiple pitches, variable spacing and multiple 
fonts. The more popular and successful screens are those 
that permit an entire page to be disnlayed rather than the 
more traditional partial page. 

Koffler [{Ref. 38], believes that one of the weakest 
components of word processing equipment is the software. 
Software is perhaps the nost important component of a word 
processing system It is not only what the syst2m does but 
how it does it. We can refer to this area as "software 
ergonomics", This component of a word processing system nay 
be the most irritating aspect of a job to an operator and 
can cause sericus efficiancy and productivity problems. 
Koffler states that two generai rules should be applied to 
the design of word processing software. The first refers to 
fae sOneware being "functionally distributed". This deals 
with the allocation of different functions of a2 system ina 
relation to menus, single-purpose and multi-ourpose keys, 
Mnemonics and commands. Inherent to this area is the actual 


physica2 design and layout of the minus and commands. His 
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second rule refers to the astablishment of a common aporcach 
of doing things and is called "consistency". For axample 
placing a promt on a Scr22n always at the same location or 
giving the same logical meaning to such conventions as 
delete, insert and erase r2st of line. 

Word processing software should be implemented in a 
layered manner. This means that proficient users are given 
wayS to bypass certaéin executional steps that novices or 
casuai users need in order to use the system without conti- 
nuously referring to manuals or support personnel. 

This is related tothe problem of documentation. 
Software vendors have been notoriously lax in their efforts 
to thoroughly and properly document their software. And the 
word processing field has been no exception. Software must 
be written for the WPE user not the supervisor or tas 


computer center manager. 


Be Oulma ry 


The importance of 2rgonomics in the office cannot be 
overstated. Without consid2ration given to the human eiement 
in the word processing function wa cannot expect to achieve 
the increases in productivity, sfficiency and improved 
Bemmun2cations that this technology can bring. Most of tas 
human factors considerations that have been discussed here 
Meeeanecre cesponsibility realm of the manuafacurer, however 
todays manager who is invloved with WPE must be constantly 
alert =o the changing technology and the majer effects this 


technology has on personnel. 
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Be WORD PROCESSING AT NPS 
1. Backgroun 


The word processing question has been an area of 
concern for quite some time at the Naval Postgraduate 
Sieh ood Increasing student enrollment, billet reductions, 
personnel limitations and fiscal constraints have further 
aggrevated the administrative workload. A formal feasi- 
bility study has not currently been done *o determine the 
Bes= eicectzve system to be employed here. However plans are 
euprentiy in effect to have such a study completed ty the 
mpeergeor 1983 to determine the hardwane requirements and 
implementation strategy. 

Implementation of word processing equipment may 
offset biliet reductions directed by the schools major clai- 
Mant, Chief of Naval Education ani Training (CNET) and 
permit a possible reallignment of existing billets to 
PEevVide a more efficient and effective workforce. Thase 
billet readjustments could also permit job reclassificaxion 
Sweempward mobllity similar te that experienced by civilian 
Organizations ufon the installation of word processing 
equipment. 

The use cf word processing at the Naval Postaraduate 
School is viewed to be a very important matter by the 
miemiuy, Staff and administration. Preliminary thoughts ar: 
not aimed at a centralized WP center but rather ata decen- 
tralized system organiz2i by dspartments and funcrions. 
However two major concerns became evident in this research. 
The first concer deals with the problem of Jscentraiiza- 
PioGyeeese 1S believed that the cost of the decentralization, 
which is necessitated by the diversified functions perfcrned 
ax NPS, could become prohibitive. Secondly, due ‘to “he 
unique mission of NPS, crcelativ2? to the civilian sector 


MectmeavmG:. Sensitive and classifiei material ceculad de an 


50 





miper&earne Lactor relating to the organization 9£ WPE at the 


Naval Postgraduate School. 


There currently exists a variety of word processing 
equipment at the Naval Postgraduate School. These range from 
an IBM Mag Card II to the SCRIPT option (a document- 
cOMpoOSi*ion program written by the Department of Computing 
Services at the University of Waterloo, Ontaris Canada) on 
the schools mainframe. [The SCRIPT. option has not been 
considered as 3 part of the word processing solution nainly 
because there are only two printers at the school neither of 
which produce letter quality output, the inaccessibility of 
the terminals and the psychological factor that the computer 
is thought by most to be mainly for computational use. This 
fact has not inhibited students and faculty from extensively 
using the mainframe for document production though. There 
Baomoursent ily no statistics available concerning the uwtili- 
Pacaomeon i<<he IBM 3033 AP as aword precessor and 1% is 
unlikely that it would ever be considered as the primary 
means of text reproduction since it was not purchased with 
Pieced in) mind. 

Funds for the acquisition and implemenzation of the 
proposed system are currently programmed ir the schools 
Fiscal Year ‘'85 budget. As an interim measure 8 A B Dick 
Magna S$ L's were recently leased t> augment those machines 
ficvecdyein use. A complets listing 3f curzent WPE and their 


Mocataons are contained in Table VI. 
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TABLE VI 
Current Naval Postgraduate School WPE 


WPE DEPARTMENT PROCUREMENT 
A B Dick Magna SL National Security Affiars Lease 
A B Dick Magna SL Comptroller/Supply Lease 
A B Dick Magna SL Correspondence and Records Lease 
A B Dick Magna SL Administrative Science Lease 
A B Dick Magna SL Operations Research Leese 
A B Dick Magna SL Mechanical Engin22ring Lease 
A B Dick Magna SL Oceanography Lease 
A B Dick Magna SL Aeronautical Engineering Lease 
tanec “EtE-3 D National Security Affairs Lease 
Banier LTE~3D Electrical Engin2e2ring Lease 
Eos Ce) LTE -3D Administrative Science Lease 
fanter LIE-3D Physics and Ch2mistry Lease 
DEC wWT/78 Continuing Education Purchased 
DEC WT/78 Electrical Engin22ring Purchased 
DEC WT/78 Meteors logy Purchased 
IBM Mag Card II Supply Lease 
IBM Mag Card Ii Public Works Lease 
ipietag=Card I Legal )£ffice Lease 
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A. SURVEY DESIGN 


Whenever an organization is contemplating either 
purchasing a word processing system for the first +ime, or 
updating its present capabilities, there ar2 many factors 
anvOlved in making the decision. fhe initial capital outlay 
and lifetime expense of the system is one of the major 
factors to consider, however, befor this area is ressarched 
an organization should attempt to assess its present 
strengths and weaknesses in tha WP field. The word 
processing survey (Appendix A) distributed to the personnel 
at the postgraduate school was designed with the intent of 
investigating three major areas which many organizations 
often overlook. Questions were included +o gather informa- 
tion in word processing parsonnel background, satisfaction 
level, and desirabie systen attributes. 

Word processing personnel were isfined as all clerical 
or secretarial government service (GS) employees whe cither 
worked with word processing systens at the time of ‘the 
survey or were likely +5 come in contact with WP systems 
during their employment at NPS. The fLLESt@=egEoup Of=aues-— 
tions were included to provide background information as +o 
the operators educational level, time of employmert, job 
Germvataes, and cther related fields. In addition, zespon- 
dents were asked to include information on the nature of 
their werk, what kinds of documents they worked with most 
often, any seasonal tasks, am@ those Situationsmwhich tend 
to hinder their work. Before implementing a word processing 
system it is imperative that an organization be familiar 


Votes Infor mation. Tt Would  DBem@cavastra phic eile ceeec 
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company to purchése an expensive naw system only to discover 
that the workers Lacked the educational level to operate the 
machine or much worse that a relatively inexpensive electric 
typewriter would provide all the support reauired. A second 
group of survey questions pertain to worker satisfaction. 
This study does not offer an in depth study of operator 
Satisfaction and its relationship t> performance or produc- 
tivity measures. However, when dsaveloping or purchasing a 
new word processing system (or any system) it is imperative 
that one consider present worker satisfaction and +he 
effects, both positive and negative, a new system will 
present. Present clerical worker satisfaction at NPS was 
Measured utilizing the doppock Job Satisfaction Blank. 
[Ref. 39], The final group of questions, queried the respon- 
dents as to the WP systems they are presently using, 
attributes they found tos be either beneficial or detrimental 
to their WP tasks, and characteristics they would desire in 
anew word processor. This information would prove helpful 
in determining if the workers' word processing needs were 
actually being met with tha WP systems presentiy located at 
WS = 


Be DISTRIBUTION METHODOLOSY 


After development of the WP survey and advisor approvai, 
the survey was distributed to each NPS dapartment which had 
ts own word processing 2quipment or access tO a system 
located in another departnent. In addition, surveys were 
provided to departments whare no WP systems were available. 
In each case, the survey was discussed with the departmental 
chairman, or in his absences, the curricular officer or other 
designated supervisor, +¢9 ensure departmentai cooperation. 
Whenever possible, the surveys were then personally 


presented to the workers. In “his Manne, all personal 
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questions were answered and the importance of completely and 
accurately filling out ths survey was stressed. 

In distributing the surveys to the secretarial/clerical 
respondents, three attitudes were prevelant. The vast 
Majority of workers who participated in the survey were ver 
responsive. Most believei that their personal inputs were 
critical to the success of any new system. In the past, new 
systems were purchased with very little, if any, interaction 
with the personnel who would actually utilize the system on 
a daily basis. This results in 2quipment that is not 
completely understood and therefore often underutilized. 
The second attitute which presented itself approximately 15 
per cent of the time, was most uncodperative. The indivi-~ 
duals supported the use of WP systems, however they were 
Unwalling to participate in the survey. The two major 
reasons provided were that tne person was either much too 
busy or Simply did not want to complete the survey. The 
third prevalent attitude which manifested itself approxi- 
mately 5 per cent of the time was one of suspicion. Here 
again the individuals involved supported word ptocessing, 
however they perceived ths survey as a threat to their job 
Security. It was strongly emphasized that the survey was 
completely anonymous and that the researchers were in no way 
affiigated with the civilian personnel office however, the 


responderts were still vary reluctant to comply with the 


intent of the survey. As a result of the second «wo atti- 
tudes, 50 surveys which were distributed resulted in a 
Gata-producing sample of 31 surveys or 62 percent of 


personnei poiled. 





C. POPULATION AND SAMPLE 


In his book, The Research Process in Education, David 
Fox [{Ref. 40], describes five states often utilized in the 
Sampling process. This study utilizes these states. Thess 
states are the universe, the population, the invited sample, 
the accepting sample, and the data producing sample. In 
this study the universe consists of all clerical and secre- 
tarial personnel at NPS. The majority of these personnel 
either use WP equipment or will be exposed to it sometime in 
their career. The population and the invited sample ars 
both represented py the 50 personnel who were asked to 
participate in the survey. The accepting sample consists of 
the 36 clerical/secretarial workers who completed the 
SUE Ve y. Finally, the data producing sample consists of the 
31 respondents who correctly complsted the survey. Table 


VII illustrates +he sample selection. 


D. BACKGROUND INFORMATION 


After the surveys were collected from participating 


clericel/secretarial personnel, cach form was checked for 
accuracy and completeness. Data from the 31 data~-producing 
surveys was then tabulatei and recorded. The first seven 
questions pertained to back ground information. Ail itespons 


dents were women, and all were employ2d in the GS-3 to GS-6 
range. Table VIII shows the government service rating 
breakdown. The data from questions 2 and 6 was tabulated 
and a Mean was calculatei utilizing the following formula 
(Ref. 41], 


_ X 
SAMPLE MEAN (x) = = 
n 
where: a= Vale Sf ence zespoRrden= 
n= number of the sanpls 
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TABLE VII 


Sample Selection 


= SPS = sss SS = 
= —_- ——— ee fae er cee nee A ee ee ee ee ee ee ee ee ee ee oe DD eee ee ee ee ee ee ee ee ee ee ee ee cee ce eee a ae 


All SecretarialyClerical Personnel at NPS 


PQ) PULATION 


50 Randcemly Selected Secr2tarial/clerical Personnel at NPS 


INVITED SAMPLE 


9) Randomly Selected Secretarial/Cclarical Personnel at NPS 


ACCEPTING SAMPLE 


36 Secretarial/Clerical NPS Personnel who returned the survey 


DATA-PRO DUCING SAMPLE 


31 Secretarial/Clerical NPS Personnel who correctly completed 
the survey 


a aie SP ap ae ee eee oe ee ewe eee Ge eee ee ee SBS“ a Re ee ee a es ee a a a eae ee ee 
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FABLE VIII 
Sample Breakdown by GS Rating 


> eee ee ee ee eee es es ee ee Se ee ee ce ee ce ce ee oe ee ee cc ce cc ee ee ee ee se ee ee ee ee ee se 


RATING NUMBER PERCENTAGE 
GS-3 7 ae 
GS-4 10 BS) fe 
GS-5 12 239 
GS-6 Ua «06 


a a a> a eee ee ee es ee see ee ee ee eS ee eee ee ee eee ae a ee 


This produced a mean of 64.8 words per minute typing and a 


mean age of 33.3 years. Questions number 3 through 5 and 


question 7 produced the following information which is also 


located in Appendix B in the form of hiStograms. 


1. Educatzonal Level 





The educational level of the respondents is as 


Ecllows: 


10 percent graduated from high school or have their 
G.aneD-. 

58 percent have some college or technical training 
beyond high school. 

26 percent graduated from college. 

3 percent have some graduate school. 


3 percent have a graduate deagres. 
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The experience lev2l as a federal civilian employ 


@M 
(D 


is as follows: 


10 percent have workei less than one year. 
48 percent have worked between one and five years. 
29 percent have worked between five and ten years. 


13 percent have worked between ten and twenty years. 


Semon mal Secretarial Training 


61 percent of thea respondents have had no formal 
secretarial training. Of the 39 percent which have had sone 
formal training, some have taken two years of secretarial 
courses while others have completed one semester of 


erat ning. 


The time at the pr2sent NPS position is as follows: 


ct 
(t+ 
a fs 
9) 
}-* 
me | 


16 percent have been 3 present job less than 


three months. 


ct 
ct 
Se 
49) 
}- 
14 


32 percent have been 32 present job between threes 


and eleven months. 


jv 
Ce 


29 percent have been their present job between 71 and 


3 years. 


cf 


23 percent have been 2+ their present job more than 3 


years. 


a, 





S9- Job Activity Breakdown 


In addition to providing background information, 
respondents were asked to divide their work ints the catego- 
ri2s listed in question 8, and any Other categorzes, “by 
percentage. AS shown in Table [X, the majority of #the 
secretarial/clerical workers cime is spent cy pe ng > 
Be=sOrming general clerical work, and either placing or 


receiving calls. Activities specified in the "other" cate- 


TABLE IX 
Job Activity Breakdown 


ny <Q eee eG ce cm eae ee SS Se ee ee eee ee a eee ee ee eee eee eee eee ee 


Dictation a. - 003 
Seteoral and Statistical Typing 
and Proofreading ~ 404 
A pee SONS 
Tele phoning aS 
Mal - 934 
Meee remsug! Run srrends, sts. Oa 
General Cierical dork e235 
Personal Time er ae 
Waiting for Work 016 
Other ert is; 2 
(Total) ae 0010 as 
gory included ‘the supervising and counseling of other 


cl2rical personnel, training new hires, dupiicating mater- 
ials for staff and faculty personnel, answering questions 
ErDm students, and running errands to. other buildings. 
Question 19 asked the workers to specity the zype of 
documents they worked with most oft2n and question 13 asked 
for information reqarding any seasonal tasks. In response 
to question 19, the majority of the personnel surveyed work 


With manuscripts for faculty members, letters and memos for 


60 





their supervisors, and to some extent forms, brochures, and 
reports. Seasonal tasks, question 13, were centered around 
the academic quarter system at the school. These «asks 
included typing research proposals, 2xams, section lists and 
enrollment summaries, ani graduation reports. Respondents 
eo tne SUPPLY and public works departments listed fiscal 
quarter related reports such as the operational target 
(OPTAR) spending report and contracts. Question 12 asked 
persommel to provide the surrent turnaround time for docu- 


ments which reguired typing. The results were as follows: 


14 percent of respondents reported a 1-2 hour 
Tied beund « 

64 percent reported a 1 day (3 working hours) 
Teme > OUNd . 

14 percent teported a2 2 day turnaround time. 

8 percent reported 2 turnaround of greater than 2 


days. 


Turnaround times of greater than 2 days, are geéener- 
ally the result of lengthy manuscripts or technical reports. 
From talking with the respondents Juring survey distribution 
and from comments added to question 12, over 50 percent of 
the workers noted that their turnaround times were directly 
affected by the availability of their respective WP systen. 
Turnaround times increasaji as the availability of the WP 
system decreased. Mie \task Could st.) lebee perc Ommed, 
however, use ofa typewriter often resulted in increased 


€£urnaround times. 
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Question 9 asked personnel to list the major hind- 
Frances to the performance of their jobs. Respondents 
provided ten major categories of hindrances which are listed 


in Table X along with the percentage of respondents who 


TABLE X 


Situations Which Hinder Work Performance 


SITUATION PERCENTAGE OF RESPONDENTS 
1) Telephone Interruptions a4 
2) WP Equipment Down or 
Unavailable oo 
3) Personnel Interruptions « 19 
4) Inadequate WP [raining oa hy! 
5) Walking Documents through eke 
eG tinal approval /signature 
6) Poor Quality SH ea -10 
Supplies unavailable 
a Schedule of Boss - 06 
8) Depar*mental Cooperation -06 
His Making Copies 03 
10) General Offic= Confusion/Noise 08 


a ee ee ee) eee ee ee a Se GE ee a Gm: ap SS OS eee ee mm EP eS GG Ge ae SS 


listed the item. As the table shows, the major interruption 
to the workers job is th2 telephone. Several respondents 
adijed the comment that when they were utilizing 4a word 
BEeSCeSsSor not located in the Syagggles =e such as the 
Ad@inistrative Science Department's Lanier LTE-3D which is 
located in a separate room with no phone, other personnel 
would interrupt them bv relaying phone messages. Phone 
interruptions continually added to the increase in documen+ 
mierarewnd times. The sezond highest category is equipment 
Gown time or unavailability due t9 2xcessive use. Once 3 
document is entered into the systam and placed on main 


memory, such asthe IBM 3033AP Script system, or on an 
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eee ss -Olage media such as a_mag card or floppy a 
the system goes down, there is no way to work on the docu- 
ment until the system is fixed. Personnel interruptions, 
the third highest category, also serve to distract the cler- 
eal 1 personnel. Answering Seuagent. | Om Stati /lacumdeay 
questions often takes time and this is time taken away from 
the preparation of a document. Inadequate training was 
included on several surveys. While the majority of zt¢espon- 
ems felt On the job training was useful, Many noted that 
the constant interruptions pracludei them from adequately 
learning the system. One individual attended a DEC WT/78 
training course and believed that all personnel utilizing WP 
systems should receive similar training. Walking through 
documents for final approval and signature was also a major 
hindrance listed. Valuabl2 time was lost from the job whils 
tracking down supervisors for final ceview and approval. 
From the job distractions noted above, it would seen 
that a word processing canter (WPC) or centers may be in 
orijder at the postgraduate school. With the establishment of 
a word processing center, personnel requiring the typing or 
preparation of lenqthy documents such aS manuscripts, 
reports, or theses, woull submit them *to the center which 
would be relatively free from the daily interruptions listed 
above. This weuld not ascessarily require the hiring of 
more personnel. The number of clarical workers in e2ach 
office could be reduced, with those desiring a transfer, 
being piaced in the word processing center. A logical 
career progressicn might b2 to start as an office worker and 
then progress tothe WPC. The formation of a WPC wouid 
present problems however, in that it would deprive a worker 
Erevatrrety and would also restrict socialization on the job. 
Electronic mail could also prove ts be beneficial at NPS. 
Neen ats antroduction, workers would no longer have to walk 


aude@eument through for final approval. The documen* could 
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Bemceereyea tO €ach necessary department via interconnected 
terminals. Appropriate changes could be made if necessary, 


end the final copy returned to the secretary for printing 
and distribution. 


Ee. WORKER SATIS FACTION 


According to Websters Dictionary, Satis fecalOn-sas 
defined as, “the complete fulfillment of a need or want, oF 
the attainment of a desired end" (Ref. 42}. There are many 
measures of job satisfaction available and, as Schle«zer 
notes in her dcctoral «hesis they may be classified as 
Eienene ai rect Or indirect, objectives or subjective, struc- 
tured Or unstructured, questionnaire On interview" 
(Ref. 43]. Whichever measure is utilized, it must ask the 
respondent about the entire job or about different job 
aspects. Organizations must decide if they are interested 
=n learning about the overall satisfaction level of workers, 
or specific items which the workers believe make positive or 
negative contributions to their own satisfaction level. The 
method included in the word processing survey distributed to 
workers at NPS is the Hoppock Job Satisfaction Biank. Pees 
questionnaize was designed by Robert Hoppock in 1935 
[Ref. 44], to measure the overall job satisfaction level, 
and it has become one of the most wiiely used instruments in 
this area. When completing the survey, workers are asked to 
respond to four 7 choice items which ask how much the indi- 
Veatedet kes his or her position, how much of the time the 
person feels satisfied with the job, how the worker feels he 
GO§Ppares with other people in liking their jobs and how he 
feels about changing his position. In the word processing 
Seve yecuAppendi« A), questions 13, 15, 16, and 1/7 represent 
the Hoppock Blank. When scoring th2 results, values of one 


£0 seven are assigned to the individual responses in each 
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question with the larger numbers representing satisfaction 
and the smaller numbers dissatisfaction. Tees COrTrected 
reliability reported for this scale was approximately .83. 
In addition to these four questions, question 14 was 
included to measure job turnover at NPS, Question 10 was 
included to provide the workers with some flexibility in 
their responses. 

After scoring the 31 data-producing surveys, the Minitab 
Statistical Package [Ref. 45], on the IBM 3033AP was 
utilized to generate a mean and standard deviation for the 


responses. Minitab utilizes the the following formulas: 


Po 


MEAN (xX): x = 





Z 


Yok 


STANDARD DEVIATION (5) : Ss = 


Dt 


Minitab produced the following information: 
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MEAN: Tos a4 


STANDARD DEVIATION: G.27 


im order to us@ this information, it is necessary to compare 
it with the results generated from other samples. In a 1976 
Peper entitied, "The Validity and Reliability of Hoppock*s 
Job Satisfaction Measure", Charles McNicholas (Ref. 46], 
provides the results of three samples which utilized the 
Hoppock Job Satisfaction Blank. These three samples 
consisted of (1) 360 managers in a public utility company, 
(2) over 17,000 Departaent of Defense civil service 
employees, and (3) approximately 11,000 military personnel 
in all grades up to colonel. Another sample (4), was gener- 
ated in a 1977 thesis entitled "A Behavioral Assessment of 
Word Processing Centers" by Donali Royner and Jon King 
{Ref. 47}. These four samples and th2 sample from *he Naval 
Postgraduate School (5) ars shown in Table XI. 


TABLE XI 
Five Samples Utilizing Hoppock Job Satisfaction Blank 


SAMPLE NUMBER MEAN STANDARD DEVIATION 
1 360 21.25 Deas 
2 17,110 19.31 4.07 
3 10,996 17.69 4.98 
4 62 18.39 4.07 
5 31 107 Tos 
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From looking at the data, it would initially seam that 
clerical and secretarial personnel at NPS are more satisfies 


with their jobs than any other sampl2> except tne first. In 


orier to evaluate the data correctly, howaver, it is neces- 


sary to perform a test of significance. The following 
example compares the WPC sample and the sampl2 obtained at 
NPS. This comparison uses the t-test [Ref. 48]. aes 


method will test the hypothesis that the NPS mean for satis- 
Eaet2on LS Significantly higher than the WPC mean. The 


following data is used: 


x = 19.71 Ss = 4529 
Gf = 0.39 nh = 31 
0 
where: 
xX = the mean of the sample 
¢ = the standard ieviation of the sample 
n = +h sample size 
UW = mean Of the comparison populatior 
0 (in this case assumed to be the WPC) 


This data is used in the "t" formula which is: 
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This produces: 


M—eCGe=edl tte tcst at a .05 level of significance will 
Begiate a Value of 1.65 to indicsats significance. Daas 
Beeedes2s Found in the statistical tables found in «he back 
Ore Statistics texts. To complete this example the 
hypothesis that the NPS m2an is equal to the WPC mean (known 
Boe =he uli hypothesis (H, )) 15 compared against the 
hypothesis that the NPS mean is greater than the W?C mean 
) as follows: 


(known as the alternate hypothesis (4, ) 
Hos Su. =. 3839 
Heese a >) 18.359 


Mmmemeesmeaso.. , 417 25 not > 1.65, therefore the alcternacse 
hypothesis cannot be accepted. The difference between the 


Sample mean of 19.71 and the hypothetical mean, "u", could 
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be attributed to chance, therefore the hypothesis that the 
two are equal must either be accepted or judgement must be 
reserved. Similar comparisons could be made between the 


other samples and the satisfaction lavel of NPS personnel. 
1. wSatisfaction Improvement 


Question 10 provided the respondents with the oppor- 
tunity to list any changes in their environment which they 
felt would improve job satisfaction. Respcnses are shown in 


Table XII, with the correspondending percentage of personnel 


TABLE XII 


Changes to Improve Job Satisfaction 


CHANGES PERCENTAGE 


Office Assistant 
Improved Training 

in a.Secluded Area 
Improved WP Equipment 
epeo ree Duplicating Machin=a 
Better Office Supplies 
Better Pay 


e es e e i 6 r 
MOO -RININD NO 
WOES hormn~ 


who included the change. Most of the personnel who 
requested an aide to answer the phone and run errands also 
suggested that the word processing facilities be moved *o 2 
secluded area. In this manner, *heir work would not be 
continually interrupted. 25 percent of the respondents 
Stated that improved training, especially in the WP area was 
definitely in order. Many individuals compained of the down 
time on WP equipment as well as the duplicating machines. 
Only one of the 31 respondents stated that increased pay 


would increase their job satisfaction level. 
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Question 15 asked the workers to state their inten- 
tions regarding staying or leaving their present job. Te 
produced the following results as listed below and shown in 
the form of a histogram (Appendix B). 


16 percent definitely will leave (resignation). 
Oepercent definitely will leave (transfer). 

16 percent are leaning toward resigning or 
transferring. 

19 percent are ieaning toward staying. 

30 percent definitely will stay. 


Many of the respondents Falt it necessary to justify thair 
reason for leaving due to resignation. The two major 
reasons given were that ths spouse was a student at NPS and 
WwaS completing school or that the individual was getting 


married. 


Fe. WORD PROCESSING SYSTEM CHARACTERISTICS 


iMmmeocact «O explore the system characteristics «haz 
Operators desired in a wori processing system, it was first 
necessary to ascertain which systens were in use at the 
postgraduate schcol. Qu2stion 2) provided the following 
information as shown in Table XIII. During survey distribu- 
tion it was discovered that several office were scheduled 
for the installation of A. B. Dick word processing systems. 
These offices were shown in chapter 3. As Table XIII shows, 
all secretarial/clerical personnel have access to an elec- 
Siac  <yDeWLicter. Of the 31 respondents, 24 utiitized at 
least one word processing system in addition *o the electric 


typewriter. workers notei that their use of the available 
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TABLE XIItr 
WP Systems in Use at NPS 


ee ee ee a 
=—_=—. —_ = —— a a ae ee ou ee ee ee eqn amp ae Ee ee a ee ee ee es es ee ee es ee es ee ee ee ee ee ee ee 


ot ot # OF USERS PERCENTAGE 


a ee Sc eee SEES Ge SSS a ee ee ee =P Se Gage SS ee SE Se > 4 a a ee Se ee ee ee Ge Gee SS ce 


Manual Sse Sit 0.09 
een. Tal SAF (only) aH ee 
eC. ‘ 
IBM fag sia’ ul 1 203 
Peeeoag Card Ii 3 ono 
Lanier LITE~-3D 9 729 
C foes ; "98 

ari : 
Sen2p< TBH 3033AP) 3 ~ 10 
Bou En Miniconmputsr 1 «03 


a oe ae Pe eee EP eee ee ee es es ee ee ee ee es ee ee es ee ee ee ees es es we es es wee ee ee ee ee ee es _ Se ee eee see oe 


WP system ranged from as little as 10 percent of their time 
to as much as 90 percent. 

Question 21 asked the 24 workers who utilized a WP 
System in additicn to the typewriter to provide reasons why 
the work load was divided. Tabie XIII displays the informa- 
tion as the number and percentage of respondents who listed 
each reason. As the table shows, the major reason that 
Operators prefer to use tha typewriter over a word processor 
2s a lack of system knowledge. Several surveys, had the 
adied comment that more time and effort sheuld be devoted to 
training the operators inthe use of their respective 
systems. The second major reason listed, nature of work, 
Was attributed to the use of government forms which are not 
stored in the WP system, and the nacessity for the workers 
to produce memos and other relatively short material which 
are easier =o <type on the typewriter. 11 of the 24 users 
listed system response time and 10 usezs noted system avail- 
ability as reasons for not using WP. During survey 
distribution, several workers commented on how difficult it 


was to utilize a particular system because it was always 
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being used by someone els3. This not only precluded the 
operator from accomplishing work on the systen, but also 
Eesteacted training. 9 of the persons surveyed listed 
system set-up time and the quality of printed output as 
reasons to avoid the WP system. When discussing this wit 
then, they stated that the time required to set-up th: 
System is often better spent at their desk. For those 
Systems such 2S Script which donot have letter quality 
printed cutput, operators believed that it was a waste of 


time to type a letter or report utilizing script, ete) © 


TABLE XIV 


Reasons for Division of Workload 


REASON THOr USERS PERCENTAGE 


1. Physical proximity 2 SOs 
Cacure Of Work 11 sec 
ae pee time 9 sof 
4. User Friendly 2 <08 
5. System Knowledge. 12 oO 
Geovecem Awvas lability 10 o42 
7. Response Time 10 242 
8. Quality--printed 

Outout 3 ery 
9. Other 2 98 


work had to be redone. Table XV breaks down the information 
provided in Table XIV by system. 

Interpreting the data in Tabla XV reveals much of th? 
eamicnitrecrmat+ion found in Fable XIV. Operators are not as 
knowledgeable about the systems as is required ort desired. 
All 3 of the persons that ase Script mentioned the nature of 
their work as a reason for the division of workload and 2 of 
@pewguetasced che quality of the printed output. Lie ene 


"other" category, one operator of the Lanier LIE-3D stated 
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TABLE XV 
Division of Workload by System 


SYSTEM RZASON 
(# IF USERS) 
— ‘Si A ee | 
; | | | | | 
Manual Typewriter ees een ee | fe ee ee 1 | 
Elec Typewriter 1 a ee ae a 
IBM Mag Card I | (Sa oe ee 
ee: «IT 
1-7 71] Sy |e eae alae me PaaS en™ tee 
Lanier LTE-3D eee te [EI ee oe Mrs Ne ee ee 
p { By v2) We Se ae i a ni i is ie 
DEC WT/78 [2 | IRS [Sees |e econ cere eee eee 
AM Varityper | | i | | | | 
Leora | Siac ie | Soe ay 
Script (IBM 3033 AP) ---| ---|---|---|-,-|---|---|-,-]---| 
Osbourne Mini. eas He et eee 5 _| cg ee an -| 
ams (ee | is) Z ae ay pe | AS | 2 


TOTAL 


that she wes unable to use the system for more than 20 
Minutes without acquiring a headaches, and a DEC WT/78 user 
stated that more forms should be stored in the systen. 


Ge BENEFICIAL AND DETRIMENTAL FEATORES 


Question 22 asked the user to list the features of their 
Poe Gama word processor which they found to be the most or 
least helpful in the performance of their jobs. These 


features are discussed by systen. 
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Information proviied on the IBM Mag Card units was 
somewhat limited due to the fact that only 4 workers ut Z 
this equipment. All respondents felt that thnese systems 
were vast improvements over the alectric typewriter and 
found the memory (magnetic card media to be most helpful. 
The worst feature noted was the nicessary t9 change the 
information on the magnetic media. The users were all aware 
of the other systems available and realized that many 


improvements to the Mag Card units are available. 


2. Script (IBM 3033A?) 


The major advantag2 to the script function was its 
availability. All three users noted that it was relatively 
easy to Find an open terminal. This was the only benefic 
listed. The bad points included poor gqualit eye shah eyo. 
output and slow system response time. Wenterrg at “the 
printer during peak utilization periods was a critical waste 
of time. One operator falt that th2 system, aithough very 
helpful for in-house reports, was not all that user friendly 
in that the list of possible commands seemed to continue 


forever. 


3. AM Varityper 


Positive features of tha Varityper included the eas 
of correction, the floppy disk nemory media, and «he 
increased speed. Featur2s or characteristics which wers 
least beneficial included system noise, eae. lack§ Of “sx= 
Manipulation capability, and the ability to view only a 


Single line. 








No comments were proviijied for this syste2n. 


5. DEC Wt/78 


All 5 users of the DEC sy commented on the 


stem 

correction feature and found it most beneficial. They also 
listed the text manipulation characteristics and the system 
responsiveness as major b2nefits. Finally, at least one of 
th2 operators listed the storage feature, embedded culers, 
disk filing system, ability to draft a document into smooth 
Copy, and ease in producing mailing lists as definits 
pluses. Wager poor characterastics 3 cf the 5 noted that 
the users manual was weak and that formal training should bs 
obtained for all users. Etec one toe Tlack. Of 4 SOr<ing 
feature was noted. One user complained of operator fatigue 


when using the system for long periods. 


More infcrmation was obtained for this system than 
eiyewommer due to the fact that 9 of the 31 respondents, ofr 
29 percent use the systen. The beaseficial features are as 


=OLLOWS: 


- Ease of correction 

- Storage of documents 

- Increased typing speed 

- Text manipulation 

- Insertion/Deletion of words, lines, paragraphs 
- JOining pages 

="eetanspertablility of data 

- Automatic carriage return 

- Centering capability 

- Réepaging 


- Printing 





Diemevecds um Nelets cial or wse ful features are as follows: 


- Partial display of page 

- CRT eyestrain 

- Unreliability (system down time) 

= Poor for technical (equatior) typing 

- Users manual 

- Heat from machine 

- Noise from printer 

- Necessity to stor2 each individual page 
- Warm up time 

~EEEOCeeprint quality (letter soacing not consistert) 
- Keyboard too low 


H. THE IDEAL SYSTEM 


Question 23 was included to obtain data on system char- 
acteristics that the operators had used or heard about at 
one time but ware not presently avialable on systems here at 
the sehcel. In concluding the surv2y, respondants provided 
information on asystem which would meet all their needs. 
17 of the respondants provided infornation for this question 
as shown in Table XVI. 


As Table X shows thera are many features that different 
operators find useful in 2 system, however the one feature 
PecMmeasmeOst 2mPOGcant ot aly = system 45 a reliable users 
manual. Hias, coupled with a dedicatsd training pregram is 
a basic requirement for all systems. Combining the infor- 
mation from questions 22 and 23 results in a system with che 


Eoltoweng characteristics: 


- Text manipulation 
- Automatic spelling correction 
- Users manual and training program 


- Full page screen 
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TABLE XVI 
Desired System Characteristics 


GHaAraAcCTER LSTIC AOD wUSE RS PERCENTAGE 


Working users manual 
Text manipulation 
Full page screen. 
Seoulang Correction 
Regn duality printer 
Wperacol trainin 


ae OS 


eprinted forms 
tical lines 
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4 


- High quality/quiet printer 


SoOr GEapnh2cs for chart production 

“mise: Gestgned console (human factor consideration) 
- Capability to use preprinted forms 

- Sorting capability 

- Libraries 

- Equation/sSymbol capability 

- Short warm-up period 

- System compatible/transportable storage nedia 

- Automatic carriage raturn 


- Increased storage capacity 


eEmbecded rulers 


wemve=zeiical and horizontal line production 


Bemscnoura be noted that with cach additional feature c 

GCOpEespena-ng increase in system price 

ietekwely chat al] the ites.s listed ab 
2 


in one system due to cost considerati 


wa 





operators at NPS have found these features to be most bene- 
meecrale to their work. The end result would be increased 


Operator productivity and satisfaction. 
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The purpose of this chapter is to summarize areas 
presented and make recommendations for the implementation of 
a word processing system at the Naval Postgraduate School or 


any other information dependant organization. 


A. WHY CHANGE TC WORD PROCESSING ? 


AS one surveys past developments in the history of word 
processing two major characteristics stand out. The first 
is that after each technological breakthrough and corres- 
ponding period of high costs for the new equipment, the 
price of implementing ani utilizing the system falls quite 
rapidly. The other main impetus for growth in the WP market 
is the price of labor. While the sosts of systems continues 
to decline, the cost of manpower has been rising steadily 
over the past twe decades. As Whithead [Ref. 49], suggests 
the point has ncw been reached where it is no longer cost 
beneficial to continue adding additional workers in an 
attempt to solve an organizational productivity problem. I 
1S now cheaper to introijuce automated systems thar to 
continue uSing traditional means. Successful implementation 
of word processing systems and the corresponding increases 
in productivity require thea total committment of all organi- 
zZational levels. It is no longer enough for an organization 
HOmE2RGeeeh= Cheapest machine on the market, place it in 
front of the sectretary, and then expect major productivity 
improvements. The old approach to a systems study, as shown 
in Figure 5-1, [Ref. 50], where you study the secretary's 
job and then decide on what she nesds must be inproved upon. 


A system should fit the needs of the organization as well as 


eas, 








a a ce eee ees eR lS em 
—— 


Decide on 


Approaches to System Study 


OLD METHOD 


Study the job 


of the 


SECRETARY STAFFING 





SS a a 


NEW METHOD 
Determine 
needs of the 
PRINCIPAL 
Design Decide on 
System STAFFING 


Study the job 
of the 
SECRETARY 





a me ee ee ee ee ] 





Pigure 5.1 Approaches to Systems Study. 


the needs of the secretary. Ar2as such as human factors 
considerations and the educational level of the operators 
must be considered. What is required is a well thought out, 


documented plan for «he implementation of the systen. 


Be. IMPLEMENTING A WORD PROCESSING SYSTEM 


There are many diffarant suggestions on how to success- 
fuly implement and utiliz2 a word processing system in an 
organization, and the number of steps in the process range 
SaGimonpem=Or tWO tO iIntini ty. There 1S a common ground 
however. All seem to agree, that an organization must first 
understand where it is baeforas it attempts <9 decile upon 


where it wants toc go. 
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1. Appraise Your Present Situation 


The first question that nust be answered when 
considering a new word processing system or updating present 
capabilities is; "What is the present organizational situa- 
tion regarding word pros2ssing?" The situation must be 
examined both internally and externally in order to fully 
understand ali factors involv2d. Current systems in use, 
flows of information, operator requirements, and system 
utilization are only a few of the factors which nust be 
considered. Much oof this information may be gathered by 
using a survey, as was done at NPS. This survey revealed 
ieee | NajOLricy Of WP Operatocs were well educated, 
( 2) improved users manuals and more training were desired, 
ani (3) productive WP tin? was lost due to constant inter- 
ruptions. This represents only a sample of the valuable 
-nformation available. Secretaries and other possible users 
of a word processing systen are mor2> than anxious to previd=2 
information on exactly what they do and on what characteris- 
tics a system should hav2 to improve *heir work. All one 
has to cdo is” ask. At the same time it is important to 


ascertain upper management's position on any change +o “he 


present system. If top-level management does not wish to 
mpage 2m electric typewriters for wori processors this 
presents a major obstacls. ifeelscerot. 29possiple to oveE- 


come, however, it is much easier to deal with when a system 
is under consideration than after the funds have already 


been allocated. 
2. Défine and Set Organizational G 


Once «the present status of the organization is 
ascertained, realistic goals may ba established. The organ- 
ma roueas answering the question; "“Ghere do I want *o go?" 


When considering word processing 1 conscientious manager 
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will establish long-rang2, intermediate, and short-range 
goals. The short range goal may be to thoroughly educate 
one member of the organization in the area of available WP 
Systems, while a long range goal may be to establish an 
organizational wide distributed word processing systen. 


Other goals, as discussed by Primrose {Ref. 51], include: 


(1) Increasing Productivity -- For example, increases 
volume output by 10 percent within 6 months and 20 percent 


after 1 year; 


(2) Quality Control -- To ensure quality of output is 
not sacrificed fer increased volume. For example, decrease 
typographical errors of system operators while increasing 


speed; 


(3) Establish Training Programs ~- Ensure all users are 
thoroughly indoctrinated and educated in the correct use of 
the system. Acquire manufacturer us2rs manuals or if inade- 


quate develop own; 


(4) Establish Job Descriptions -- Provide for career 
Pacmio sam the word processing field. Explain to al 
personnel that the incoming system represents a new and 
Challenging career path. Dispell all notions that th 


workers are being replaced by machines. 


At this stage, a feasibility study may prove most 
beneficial. There may exist several goals, many of which 
ar2 not compatible. A feasibility study will prove helpful 
in determining which goals are most realistic. Other goals 
are not necessarily eliminated. They may instead be shifted 


from a Short or intermediate type goal to a long range one. 
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Now that the organization is totally familiar with 
its present situation and has established some direction and 
goals for the end result, it must decide on a plan of action 
to get there. This is the area where many 26ganizations 
fail. From exhausting literature research and reviewing the 
results of many implementation procedures, thare is often 
on= factor missing from a carefully designed plan of action. 
Many organizations fail to place 2i¢quate emphasis ™ the 
development of an organizational interface with the systen 
designers. Instead, they often plac] their trust in consul- 
tants or manufacturers' representatives to decide upon, 
design, and install word processing systens that are 
pemmece Lor their particular situation. Many small organi- 
zations, with very limited resources, have no other choice. 
This plar of action is not always a poor one, as who elss 
would know more about 2 system's characteristics and capa- 
bilities than the company that designed it or a consultant 
wh> has years of experience working with it. Mos* large 
organizations have a choic:. 

It would be foolish to belisave that one person from 
the organization could laarn everything there is to know 
about word processing systems in a relatively short period. 
Tz is equally 2s foolish +9 beliave that the same individual 
could not learn enough adout WP cto work with the manutac- 
turers or consultants. This person or persons must act as 


the interface between th2 organization and the companies 


interested in s¢lling and installing a system. Previous 
chapters have stressed the alfiijelone El cel wm lobe smsnerolobhlorch isn na\'s 
SaecoOns.e) ©LGOROC Mics, and meeting tha requirements of the 
Orjenization. Someone must be educated in these areas in 
order to ensure the system purchasei is one that meets all 
the established requirements. The same person or persons 
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must also be familiar with systems that are presently in the 
mMacketplace. It would not be cost beneficial to purchase an 
additional 500K of memory that will never be used, Ome 6.0 
install a system or systems that are not compatible with 
systems under future consideration. 

The bottom line is involving members of the organi- 
zation in the overall plan. Personnel who are involved in 
the process should know 2xactly what is required of them. 
The assignments should be divided among all participants to 
ensure everyone is working towards the same goals. Everyone 
should do his or her part. The use of consultants or manu- 
facturers' representatives 1s not bai in itself. They often 
provide a significant intslligence base. What 1S poor, i 
when these individuals are not provided with adequat 
guidance or direction. Someone must keep the best interest 
Oe tHe Organization in mind. That someone should be 42 


member of the organization. 
4. Selection of the Systen 


Once organizational needs are determined, goals sét, 
and a plan of action decii2d upon, it is time to analyze the 
systems that will meet the requirements and make a final 
selection. Many systems have similar functions, and this 
fames Wne final decision yuite difficult. A= the same time 
there are always cost constraints t9 consider. A particular 


System may have that one desireable extra function, but is 


it worth the extra expense. At this point it is imperative 
to consider areas such 25 organizational growth, system 
eoumatsbitaty, and produstivicy. [faeener Organazat ven 15 


growing at a fairly stabl3= pace, it may be wis2 to purchase 
@a system that will expand to meet this growth. How nlite 2 tes 
increased productivity worth? Are managers making decisions 
that require instantaneous information, or is a on or two 


hour delay acceptable? These questions are very dirficult 
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+O answer, Diltmenmey Shoul at leas= be considered. Cos 
considerations and personal preferences will usually 
preclude any one system from meeting all the needs, but an 
organization should meet as many as possible in the most 


effective manner. 


While the selection process is taking place, the 
question of system installation should alse be answered. 
For a small system, such as an IBM Magcard II, the installa- 
Mion atself is relatively simple. PAsvallang + disu-i bused 
system which may connect several buildings or states would 
Be, HOre ditficult. Both have one thing in common: 
personnel must be trained to use then. Whether the manufac- 
turer provides the training or the 2rganization establishes 
PWomOWMMDEOuLae 46 a critical decision. The survey a* NPS 
showed the importance of training personnel in the use of 32 
Systen. On the job training may work in some Situations, 
however constant interruptions often preclude the operator 
from learning the system. I* is important to establish <ime 
schedules for bcth the iastallation process and operator 
ang. 

Secretariai and clerical personnel must be indoctri- 
nated in the use and benefits of the new system. As the NPS 
survey revealed, people are often skeptical about chang:s. 
Mert  serpse of jcb security iS threatened. This attitude is 
counterproductive to say the least and should be elininated 


as early as possible 
6. Msasure System Pe=formance 


Does the system maet the organizational expections? 
Only a well defined and properly managed monitor system will 
answer this question. Onze again the actual users in addi- 


—moometomeatl those who benefit trom the system can orovids 
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the necessary information. As the organization changes, <he2 
word procesSing system should expand or contract to meet 
these changes. Adjustments are always necessary. BY 
reviewing the organizational requirements and system perfor- 
mance, the organization will not b= faced with the sudden 


realization that it has outgrown its word processing systen. 


C. CONCLUSION 


Determining the informational needs of any organization 
and deciding upcn a word processing system t> meet these 
nesds is a time consuming process. It requires the assis- 
eance Om zhe Organization involved. Rhere ss MOustchs cn ag 
Semomeaguteck £1X OF Overnight solution for word processing 
problems. 

This thesis has attenpted to reveal some of the areas 
that must be considered when contemplating a new or improved 
systen. The areas discussed here are as applicable to the 
Naval Postgraduate School as they’are to an large scale 
GorpOLlat. on. The information is there which allows the 
organization to determine its own ne2ads, set its own goals, 
and work with any outside help in determining the best 
system for its specific needs. Ther2 is no single best plan 
of action for successfully choosing and implementing a word 
processing. There are no guareentees. The first major ste¢o 
required, however, is establishing a firm committment on the 


part of the entire crganiz3ation. 
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lp< 
1 


NG SORVEY 


WORD PRICESSING SURVEY 


ieees SUnVeY iS DbDe2ng conductad to collect 
information to be usad in research aimed at studying 
the current and future word prosessing requirements 


at the Naval Postgraduate School. 


2. Word Precessing may be defined as any automated 
system designed to cut cost and time of faniliar 
Gilpece Tewpines such as dictating, typing/proofing/ 


retyping, and distributing business documents. 


3. The survey data will be converted to information 
for use in research management and will be included 
in a written master's thesis. Distribution of the 
results cf the research and the thesis will be 


unlimited. 


teem ctci pation in this survey is entirely voluntary. 
Responses tc the surv2y are confidential. Please take 
your time and answer all questions completely. Your 


participation will b2 greatly appreciated. 
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Cc GovMealitamyeenate ss. 
1. Are you 2. How many words per minute 

ae Female Gan you type? .. 

b. Male 


3. What is your educational 4. How many years have you been 


level? (Indicate highest a federal civilian employes? 
completed) ae L2ss than 1 
@e Some elementary school, be 1 = 5 
not a graduate ce. 5 - 10 
b. Completed elementary d. 10 - 20 
school e. Over 20 


ce Some high school 


d. Graduated from high 5. Have you received any formal 
school or have G.z.D. secretarial training? 
completion certificate a. Y2s 

€. Some college or be ND 
technical training Tf yes, how much?__ sss 


beyond high school pee EE es 
£. Graduated from colleje 
(Hes pbeSs OF Other 


Bachelors degree) 6. What was you age on your 


ge. Seme graduate school Mast wOPEREnddys. 


he Graduate degree 


(Masters, Ph.D.) 


7. How long have you been in 
your present job at NPS? 
a. Less than 3 months 
b. 3 ~ 11 months 
Cc. | = 3 years 


demuese chan 3 years 
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8. 


sJe 


Please indicate the percent of your time during a normai 


workday that you spend at each activity: 


TASK 

Peceat ion 

General and statistical typing and 
proofreading 

Filing 

Telephorning 

Mail 

"Go-Fering" (go fcr coffee atc.) 

General clerical work 

Personal Time 

Waiting for work 


Other (please specify) 


Pec hoOry, Lame 


—_ a a oe cee ee ee eee eee se OA eee Se OE eee eee ee ee eee Ee a PE ae SE Ge ee 


TOTAL 


100% 


WMictemetcUatdions tend ts hinder your work? 





We What changes could b2 made 29 give you more satisfac-~ 


alleys ks 


As 
2s 


oe 


ele Wheat 25 the current turnaround for documents you are 


required to type? (1-2 hours, same day, 2 days, etc) 


flee Please list seasonal tasks and time required 


completion. 


1G a ee 
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12. Which one of the following shows how much of the time 
you feel satisfied with your job? 
ae Never b. Seldom Ca GCas Ora] Ly 
Gee Apout half 2. A good deal iGeeeOs ~ Ore 16 
the time of the time time. 
ge All the time 


14. 


your present 


What are your intentions 


job situatuiona? 


a. I definitely will leave -- I have submitted or 
(te supmit a better of resignation. 

b. I definitely will leave -- I have submitted or 
Submit a request for lateral transfer. 

ce. Iam leaning towari resigning or requesting a 
mmans her . 

de. Iam undecided at this time whether to stay or 
Leave. 

@e. Iam lsaning toward staying in my present job. 

f. I definitely intend to stay in my present job 


Sot tla ti On. 
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regarding staying or leaving 


will 





cS. 


Which of the following best t2lls how you feel about 


changing your job? 


Ge 


joe 


Ges 


16. 


ifwould Guat this) job 4t once if F could. 


I would take almost any other job in which I could 


€arn aS much as I am earning now. 


I would like to change both ay job and ay 


eeoupation. 


I would like to exchange my present job for another. 


I am not eager to change my present jcb, but I would 


qo sO 1f£ 1 could g2t anotha> job. 


icannocethank Of any jeb for which EF would 


exchange. 


imetld NOt €xchange my Job £St any other. 


C4 


Which one of the following shows how you compare with 


other people? 


ae 


18) ¢ 


ae 


No one dislikes his job more than I dislike mine. 


I dislike my job much more than most people dislike 


mie lr Ss. 


I dislike my job more than most people dislike 


theirs. 


I like my job about as well as as most people iike 


nel rs. 
I like my job bettsr than most people like theirs. 


I iike my job much better than most people like 


eneirs. 


Morone Ll2kesPhis job better than I like mine. 


oz 





Lie Choose the one of the following statements which best 


telis how well you like your job. 


ae lmpate ié Dee Ons ak S 


j- 
ct 


d.I am indifferent e. kL Dake, 2 


Come ogone.  13.KS 


e 
4p 
mm - @ 


some I am E€nthus- 
2astic abcut 
nee 


aos What type of documents do you type? most? 


example: Memos, Letters, Repo 


19. Which of the following typing and/or 


systems are utilized in your daily work? 


more than one, please specify the oercent 


each) 


1. Manual Typewriter 
Ze leCe ane. Ty pe wir saeco 
3. IBM MAG CARD I 

ue Leib AG CARD if 
Seba) © eee sv 

6. DEC ATS 

7. AM Varityper 

GS. ISN 7) 2sSphaywrster 


word processing 
GEE Sy Ou ses ze 


Gaeetln= wseda on 


9, SCRIPT SU NETION (28m 30334 2) 


NO come ne c 





20. If you 


Writer and Lanier LTE-3D) 


usé@ more than one systen 


Glew iclectric {ype- 


please specify the top 5 r 


(D 
ray 
in 
Oo 
He 
in 


from the following list as to why. 


21. Of the Word Processing Systems available to you, 


oO ON KD NM F&F WW NYY = 


Physical proxinity (too far to walk) 


Nature of work (memos vs. text) 
Set-Jp time of WP systen 

User Friendliness of system 
Knowledge of system 

Syst2m availability (syst2m busy) 
Response Time 

Oia ey Ore iE t SdeOt oie 

Other 


please 


list the features you find most beneficial/useful. 


le 


PANNE: GE EE) GP ee SS aS Sa SS a a EE ee 


aie 


ape Ge ee EE eee) ee ee Ee ee SS SS —eeee 


She 


Q. 


oo oy ee es ee ce ee ee Sees ee ee 


example: Ease 


Of COEBroCtTon 


=e ED pe cm sce me a 


mee 6 GD 6 a 4 Se ee SS 


Please list the features you dislike or find least 


beneficilal/useful. 


ee oes ES ES ee eS a 


6. 


ae 


Sa Obess ae GEE EE as SS SS ES OS SS oe 





Pe. Frcm your experience with word processing systems, 
pizase list in order of inportance, the features you feel 
are necessary to make the syst2m aS r2sponsive to your needs 


and/or user friendly as possible. 


examples; Video display of full page 
ShelangsecorEeec. lon 
Us2rs manual 
Text manipulation (moving paragraphs/ 
Lins s) 


Quatity printing 


(ee — oe ww 
ee a 3.2 a re. 
SS fay ee 
4. 8. 


Payor sno FREE TO PROIVIDE ANY ADDITIONAL COMMENTS 
GGNGEANING WORD PROCESSING SYSTEMS/CAPABILITIES AT 
NPS. THANK YOU FOR YOUR ASSISTANCE. 
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NATIONAL ARCHIVES AN S SERVICE (NARS) STUDY 





How Textual Changes 
Affect WPE Produciivity 





A Keyboard Productivity 
Research Project 


Peeeeele is INA RLY DISTR IMBUTITON COPY 





General Services Administration National Archives and Records Service Office of Records and [nformaticn Management 
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INTRODUCTION 


In order for managers to decide whether word processing equipment (WPE) is 
cost effective, standards and guidelines for typing productivity must be 


available. 


To provide standards and guidelines for typing preductivity to Federal 
agencies, NARS conducted a search for usable data regarding typing pro- 
ductivity on WPE. This effort revealed that no validated productivity 

data existed. Therefore, NARS initiated the Keyboard Productivity Research 
Project to compare the performance cf typists on electric typewriters (ETW's) 
with the same performance on word processing equipment in the production of 
narrative textual material, which resulted in validated data that could 

be used to establish standards. This pamphlet describes the methodology 
used in the project and reports the results of the project. 
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PURPOSE: The project compared the performance of typists on ETW's with 
that on WPE. The results were analyzed to establish a basis for developing 
productivity standards for assessing the cost-effectiveness of several 


categories of WPE. 


EQUIPMENT USED: Two groups of ETW's—standard ETW‘s (S/ETW) and self- 
correcting ETW's (SC/ETW)—and three Proune of WPE—stand-alone, 
repetitive typewriters (PE Category 1); stand-alone, video-display word 
processors (WPE Category II); and shared-logic word processors (WPE 
Category III) —~were used. 


METHODOLOGY: Statistical methods used for this project were developed with 
the assistance of the Office of Personnel Management and the National Bureau 
of Standards and were designed to produce a 95-percent confidence level for 
each group of equipment. Each group of equipment was used by at least 30 
participants (all participants were volunteers) except WPE Category III, 
which is less widely accessible in Federal Agencies. The number of partici- 
pants for all groups except WPE Category III resulted in the 95-percent 
confidence level. The number of participants (15) using WPE Category III 
resulted in a 90-vercent confidence level. The specific models of equipment 
and the number of participants in each group of equipment are shown in 


figure l. 


TEST DESIGN: The material to be typed consisted of five sets of pretyped 
copy. Each set consisted of two parts: (1) pretyped copy and (2) the 
same copy with handwritten changes (all in the same handwriting). The 
pretyped cony consisted of five pages of double-spaced narrative (25 lines 


per page and 65 characters per line) on general interest topics. 
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FIGURE 1.—GROUPS OF EQUIPMENT USED. 


Standard Electric Tynewriters (S/ETW's) 


Adler 21D 
IBM Executive 
IBM Selectric 


Number of Participants: 30 


Self-Correcting Electric Typewriters (SC/ETW's) 


Adler SC Olivetti Lexikon 92C 
IBM Selectric II Olivetti Lexikon 93C 
Olivetti Editor 4C Royal 5000 CD 


Nunber of Participants: 30 


Stand-Alone, Repetitive Typewriters (WPE Cat. I) 


AB Dick Magna I TEMthot 775 
CPT 4200 Redactron 
IB{ Mag Card I Savin 900 
IBM Mag Card II Xerox 800 


IEM Memory Typewriter 


Number of Participants: 32 


Stand-Alone, Video-Display Word Processors (WPE Cat. II) 


AB Dick Magna II Lexitron 900 
Amtext 425 Lexitron 942 
CPT 8000 Lexitron VT942 
IE 6-436 Lexitron VT9000 
13M System 6 Lexitron VT1303 
Lanier 103 Linolex 4012 
Lanier LTE 1 Micom 2000 
Kanter LIE 2 NBI System 1 
Lanier 'No Problem" Vydec 1200 
Lexitron 92 Vydec 1400 


Number of Participants: 42 


Shared-Logic Word Processors (WPE Cat. ITI) 


Daconics Wang System 20 

IEM 2741 (communications Wang System 30 
terminal only) Wordstream MAI 

Lanier Wordplex 

Unix 


Number of Participants: 15 


99 





To measure the effect of textual changes on retyping or playback, the 
handwritten changes in part 2 of each set were controlled variables. 


Figure Z shows how the amount of change was varied in the pages of each 


set ° 


« 


FIGURE 2.—NUMBER OF PAGES ON WHICH GIVEN NUMBERS OF CHANGES WERE MADE. 


Number of Lines Changed Sets 
pee emieare) pia CaaS oe 
AB('’LIight“el6?) 2922. 1 1 5 0 0 
8 ('Medium" 32%) tl l 0 5 0 
14mGiticavy 56th)... . 5 5 0 0 5 


The dispersal of changes was varied in each set. On some pages, the 
changes were dispersed throughout the page; on other pages, they were 


concentrated in consecutive lines. 
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CONSIDERATIONS IN ADMINISTERING TYPING SETS: To isolate the capabilities 
of each group of equipment used, it was necessary to control variables in 
the form and nature of input, the typing environment, operator skill levels, 


and geographic location. 


. Form of Input—Pretyped copy was used for ease of reading and 
for familiar and constant input. Longhand and dictation input 
were not used because they introduce uncontrollable variables, 
such as clarity of handwriting and skill in dictation techniques. 
The abilities of each participant to interpret handwriting and 
dictation in a consistent manner would have been impossible to 


control. 


Nature of Input—Narrative was used because it is the most common 
type of material produced in Federal offices. The narrative 
material employed the full keyboard range, including numbers, 
symbols, and underlining. 

Typing Environment—Participants tyned at their own work stations, 
using equipment that they were accustomed to. Arrangements were 
made to avoid such interruptions as phone calls and copying duties 


during the administering of the typing sets. 


Operator Skill Levels—The Office of Personnel Management stated 
that, on the average, operators attain their level of proficiency 
within 6 months of operating a particular or comparable piece of 
equipment. Figure 3 shows the number of participants for 

different lengths of experience. 

Geographic Location—All the typists were from the Washington, D.C., 
metropolitan area and were employed by the Federal agencies listed 


in figure 4. 
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FIGURE 3.—OPERATOR EXPERIENCE.* 


Less Than 6 - ll 

6 Months Months 
Number ... 25 SZ 
Percent ... 15 Ze 


12 Months 

or More Total 
94 149 
63 100 


*Experience means the amount of time the participant had been using 
the equipment on which the material was typed, not the participant's 


total typing experience. 


FIGURE 4.—DISTRIBUTION OF TYPISTS BY AGENCY OF EMPLOYMENT 
IN THE WASHINGTON, DC, METROPOLITAN AREA. 





Agency Number Percent 
POUPCULTUTC .GemieMagis ls. 6. <: eames: 12 8.1 
PORE OGCC ale cleicvsnietle «© 5) © (sei ee 19 1228 
SOO uaa oS ae eee eae a a oe ey 11.4 
OUMCT CEN ais x ele 9) ale ee sO Cae 
Federal Bureau of Investigation... 9 6.0 
General Services Administration... 24 16.1 
Health, Education, and Welfare ... 11 7.4 
Veterans Administration ...... ~ _24 16.1 

Gti 6 5 «ee ae se 149 100.0 





PRELIMINARY TESTING: Preliminary administration of the typing sets 

was conducted at the U.S. Office of Education to: (1) determine the 
adequacy of the material in the typing sets, (2) verify the clarity of 
the procedural instructions, and (3) substantiate the method of recording 
typing time. The results were analyzed and necessary adjustments were 


made to the typing material and administration procedures. 


ACTUAL TESTING: NARS management analysts were trained to administer 

the typing sets. Participants were assigned code numbers to ensure 
anonymity. Each participant tyved all five sets of material. One set 

was typed on each of 5S consecutive days. (Work schedules or leave plans 
precluded this for some operators.) The order in which the sets were typed 
was varied, as was the time of day for typing each set, but at least one 
set was typed in the morning and at least one other in the afternoon. 

NARS observers recorded, to the second, the time taken to complete each 
page of typing, including time for corrections and for making equipment 


settings, but not for unavoidable interruptions. 


Part 1 (from pretyved cony). All participants tyned the five pages 
of copy, and in the process WPE operators recorded the material in 
their machines' memory. All participants followed their usual typing 
practices, such as those for correcting errors (using correcting 
tape, strikeover, white out, etc.). If, because of errors, a 
participant chose to start over on a page, the throwaway page was 
marked and attached to the back of the completed typing. Time 

"lost'' by such restarts was included in the total typing time. 

Time lost by machine problems, routine maintenance (e.g., changing 


ribbons), or unavoidable interruptions was not recorded. 
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Part 2 (from pretyned copy with handwritten changes). The second 
part of each set was typed immediately after the first part. 
Participants on ETW's retyped the entire five pages; those on WPE 
retrieved the recorded pages and manually typed only the changes. 

All participants were instructed not to correct any errors they may 
have made in part 1 of the test unless the corrections were necessary 


to incorporate the handwritten changes. 


ANALYSIS OF TEST RESULTS: Each participant's work was proofread twice 
and the number of errors and number of lines with errors (error lines) 
were totaled. Each incorrectly typed or missing word or punctuation mark 
counted as an error (no more than one error ver word). Strikeovers were 
not counted as errors because some participants normally used strike- 
overs to correct errors. The following data for each varticipant were 
entered on a computer: operator identification number, experience level, 
machine model identification, error-line counts, and typing times. Then 
the following calculations were made for each participant: 

. Total Net Lines. The total number of usable lines was computed 

by the formia TNL = TLT - EL, where: 


TNL = £Total Net Lines 
suph Total Lines Tyned 


EG = Error Lines 


. The Productivity Rate (in lines per hour). The productivity rate 


was computed by the formula PR = a X 60, where: 


PR = Productivity Rate (in lines per hour) 
TNL = Total Net Lines 
™ = Total Minutes (to complete typing) 


For example, the mean and standard deviation for IM for participants 


using S/ETW's is shown in figure 5S. 
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FINDINGS: Figure 6 shows the productivity rate for each group of equip- 
ment based on the data for original typing and for the specific change 
rates of 16, 32, and 56 percents. Figure 7 shows a projection of the data 


imsfigure 6. 


io 
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FIGURE 6.—PRODUCTIVITY RATES MEASURED IN NET LINES PER HOUR. 


Original Typing 

Percent of ewriters WPE 

Lines Typed 4 I Cats Cat iI Catviii 
100 170 186 Liz 158 158 


Revised Material 


Percent of Tvvewriters WPE 

Lines Typed SVEIW SC/ETW Cat | Cat If Cat 111 
16 229 241 384 582 498 
32 219 240 326 442 389 
56 211 219 240 311 266 
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FIGURE 7.—-PRODUCTIVITY RATES OF WPE COMPARED WITH SC/ETW's. 


LINES PER HOUR 


700 
650 
600 WPE 

Cat. Il @ 582 

= 
550 ve 
e 

500 WPE *s 


Cac, LIt co o 
45Q at 
\ @ 442 


400 aoe ni %e 
Gac, | 384 *. 
ean a 
350 a “ea . 
~ » 
~ on 
326 
300 ee *@31l 
~ a 
~ 
~s 256 
250 ~ oe 
— 940 2 
7) 240 SS - 
SC/ETW x ™ ° 
ey, 


200 





=e 186 LPE 
NST @ 172 LPH 


150 “ing 158 LPH 


100 


16% 32% 56% 1004 
NUMBER OF LINES TYPED (KEYBOARDED) 
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Because each typing set contained concentrated changes on some pages and 
dispersed changes on other pages, productivity rates for both concentrated 
and dispersed changes were derived from the data. Typing concentrated 
changes on WPE involves fewer correction stops than typing dispersed changes. 
The result is higher productivity rates for typing concentrated changes. 
Approximately two-thirds of the pages contained dispersed changes and one- 
third of the pages contained concentrated changes. Figure 8 shows pro- 
ductivity rates for typing dispersed and concentrated changes on the three 
WPE categories of equipment. 


FIGURE 8.—PRODUCTIVITY RATE MEASURED IN LINES PER HOUR 
FOR DISPERSED AND CONCENTRATED CHANGES. 


Change WPE 
Rate Cate Catt Cat ITI 


16 vercent 


For dispersed changes 363 538 476 

For concentrated changes 451 Toa. 561 
52 percent 

For dispersed changes ely 438 376 

For concentrated changes 374 454 427 


56 percent 
For dispersed changes 238 306 263 


For concentrated changes 279 361 297 


1 he, 


~— 





The results revealed that, for original typing, SC/ETW's outproduce all 

other groups of equipment. For typing with changes or revisions, the 

most significant productivity increases occur when WPE Category II is used. 
For example, the use of WPE Category II resulted in a productivity level 

that was 254 percent of that achieved on S/ETW's when there was a 16 percent 
change rate, and 241 percent of that achieved on SC/ETW's. At the 32 percent 
change rate, use of WPE Category II resulted in a productivity level that 
was 202 percent of that achieved on S/ETW's and 184 percent of that achieved 
On oC/ETW's. 


Large WPE productivity increases occurred only in cases where revision 
typing included a high percentage of unchanged lines. As the percentage 


of unchanged lines decreased, so did productivity. 


The results also revealed that WPE does not reduce error rates for first- 
time (original) typing. Original material produced on WPE had as many or 


more errors than the same material produced on SC/ETW's (see fig. 9). 


FIGURE 9.—AVERAGE ERRORS FOR 100 LINES OF ORIGINAL TYPING 


SHEEN (Ss 4 on? eee ee co ee ee 
SC/BI WS" ty aca es. tia LO 
WPE Category I....... 18 
WEE Catecory 11922 2...0.0 16 
WEE Gatecory (lls yeee Ls 





PRIMARY CONCLUSION: 
As the percent of changed lines increases, WPE productivity 
decreases to (and beyond) a point where it is less costly 


to retype a page on an SC/ETW than to revise it on WPE. 





High School grad. ae 
Phare BB , 


Some coilege or. e. 
technical training 


APPENDIX C 
HISTOGRAMS 
Ouse stion 3: 
What is your educational level? (Zndicate highest 
completed) 
Some elem. schocl iy | 
not a graduate | 
Elem. school ae | 
graduate | 
3 
Some high school or | 
| 
lease 
| 
| 
| 


== 
x SR mee eg ee mc ee i eS i es Se ee ee ee Le ey Loe EB ee 


Pree ss aoe 
College grad. ire 7 | 8 
— 
Some graduate g- {| 1 
Se haek i, 
Graduate degree le | 
( 
| 


Nt 2 a | Nee a | er, | 
1) 20 40 


eae 





Question 4: 


How many years have you bean a fedaral civilian employee? 


ee 
L2ss than 1 ae i 3 
\geseeini ee i eeee  c 
ico 3 jaye | as 
| Fo ee re 
5 to 10 Ce | ae | 3 
10° to 20 a. |_| U 
| 
Over 20 2. 
{ 
{ 


vols 


ee ee tee as ae a ee Se ete SD et Se mentee SO —etan <eme cemmal 





Questicn 7: 


How long have you been in your present job at NPS? 


Less than three 
months 
suo 1! months 


imco 3S years 


More than 3 years 


ae ae 
| 
| 


~ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


SN ee GR es SE es i 

’ ‘ 
if 
| ! 
( 1 
i { 
{ " 
= 

LO 


a. a, ee 


20 40 





Question 14: 


Which one of the following shows how much of the time you 
feel satisfied with your job? 


Never ae | 
| 
Seldon b. | | 
| | 
Occasionally rer i, Z | 
a ! 
About half the time Ast) 1S San | 
a | 
A good deal of the eee a geen es i 
tine 1, eet | 
Most of the time ie |-———-—- WZ | 
All the time oe | | 
| | 
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Question 15: 


What are your intentions regarding staying or leaving your 
present job situation? 


Medes initely will ae i | 5 | 
leave (resignation) as | 
| 
Peete ranicely will De. ket 2 | 
leave (transfer) 7 
= 
IT am leaning toward oe (a _| 4 
mesmgnrma, OF roq. \_ 
a transfer ae | 
Undecided whether or , | | 
to stay cr leave = 
Leaning toward oes (ea SIE Jo | 
staying = | 
re ae 
Definiteiy intend eget | ; 9 | 
Bo stay [ee ! 





Question 16: 


“owen or the following best tells how ‘you feel apnout 
Changing your job? 


— —_——_— ewe A cee ee ee ee a ee SE GE ae ee 


ek 


I would guit at are 
once if could 


ties me 


I would take almcst oe 
any other job 


I would like to ce 
change jcb and occup. 


iewould like to 
exchange my job for 
another 


t 
l 
ee) 


a 


I am not eager to . Sse bl) an ae { 11 
ecnamage, but would if. 
I ccald get another job 


| 
mecaunor thank of fe | 
any job for which I 
would change 

| 


I would not exchange g. 


T 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

| 

my job for any other ! 


| 
Pee SESS | OSS | oS |e 
10 20 4 
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Question 17: 


Which one of the following shows 


people? 


No one dislikes his ae 
ob more than I 
islike mine 


I dislike iN job 
much more than other 
people 


I dislike ny nO D Go 
more than other 
people 


I like my job about de 
as well as most feople 
like theirs 


I like By BOO DSeLer e. 
than most people like 
theirs 

ti 


like 1 job much ie 
better than other 
people like theirs 


No one likes his job g. 
more than I like nine 
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Question 18: 


Ghacse the one of the 


ienate yt 
I dislike it 
fiaon*t fike it 


am indifferent 


I 
Oss oc 


f-#- 


telake 2¢ 


I am enthusiastic 
abate 1s 


rT Lovett 


EOIMPOWINGeatdteuentS whech best tells 
how well you like your job? 


Uae) 


——-+ 


Se gi OE ee ee a ee, SS Lae, ae ac Sc ed) ey le ee ce cee 
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